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New Zealand native bats, the short-tailed bat (Mystacina tuberculata) and long-tailed bat 
(Chalinolobus tuberculatus) are threatened with extinction in the next 40 years. The 
current study was undertaken to find out which facts about native bat biology would prove 
most effective in garnering public support for their conservation, as a way to aid their 
long-term survival. Three short films were made in order to test whether emphasising 
different kinds of information would affect viewers’ willingness to donate and volunteer to 
bat conservation efforts. One hundred and twenty participants were recruited and each 
randomly assigned to one of four conditions. The audio narratives in the film conditions 
stressed bat (1) intelligence and similarities to humans; (2) usefulness to humans, or; (3) a 
control film (no such audio). The remaining group completed a survey without watching a 
film. Overall, the film emphasising bats’ usefulness was more effective than the other 
videos in influencing willingness to donate and volunteer. Those participants who 
identified “cute” as the word they felt best represented bats were most likely to report 
liking bats. Surprisingly, whether or not people liked bats did not have a strong influence 
on whether they would donate to bat conservation. By contrast, those who found the 
videos most interesting were more willing to donate to bat conservation efforts than their 
peers. Females exhibited more negative attitudes towards bats than males across all 
treatment conditions. The information gained from this exploratory pilot study could be of 
significant use to government groups, other NGOs and individuals who are attempting to 
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In New Zealand, many people do not know that we have native bats. Most publicity 
around conservation has focused on the plight of endangered native birds; such as the kiwi, 
a national icon and one of the most recognisable symbols of our culture. Until very 
recently, much was unknown about the biology and conservation status of New Zealand’s 
bats. However, thanks to the advent of relatively inexpensive bat-locating technology, 
there has been an increase in discovery of colonies and subsequent research into the 
biology of bat populations around the country. This research has revealed that both species 
of indigenous bats, the short-tailed bat (Mystacina tuberculata) and long-tailed bat 
(Chalinolobus tuberculatus) are declining in numbers to such an extent that they are 
predicted to become extinct in around forty years’ time (Lloyd, 2001).  
There is a current dearth of funding for bat conservation, and combined with the public’s 
seeming indifference towards bat conservation, this may mean that this unfortunate and 
rapid decline continues. The ability to increase public knowledge and positive feeling for 
bats would therefore be extremely beneficial to bat conservation efforts for numerous 
reasons, including more funding from public donations and increased manpower in 
volunteer conservation projects. 
To improve public opinion about bats, it would be of great value to know which facts 
about native bat biology are most effective in garnering support for their conservation. 
Currently there is no academic literature on how to improve attitudes towards any native 
animal in New Zealand, and worldwide there are only a handful of studies on attitudes 
towards endangered animals. Therefore, a study on perceptions towards endangered 
animals would help determine how to bridge the gap between academic research and 
public attitudes. It is also important to ascertain ways to endear bats to the public to help 
spur conservation action.      
This thesis will argue the importance of the public’s attitude towards endangered species, 
review literature around successful marketing of endangered animals and attempt to 




information about the most effective way to ‘market’ bat conservation to the general public 
and to see whether people’s demographics may influence this. The findings obtained from 
this pilot study may be of significant use to the Department of Conservation (DOC), Forest 
and Bird, and other NGOs and individuals that are attempting to raise awareness and funds 





2. New Zealand native bats 
 
2.1 The lesser short-tailed bat Mystacina tuberculata 
New Zealand has two remaining species of native bat, which are the only native terrestrial 
mammals. The short-tailed bat evolved in this country over 50 million years ago, making it 
one of the oldest extant species of bat. They are the last species in the family 
Mystacinidae, the only endemic mammalian family to New Zealand, and have no close 
relatives (Lloyd, 2001). 
Developing in a country devoid of mammalian predators, the short-tailed bat, like many 
native species of bird, evolved to forage on the ground. It can spend up to 40% of its time 
foraging on the ground using its folded wings like a pair of legs, a trait which makes it 
relatively agile at foraging on tree trunks and the forest floor. This unusual habit makes it 
the most terrestrial chiropteran in the world, and it is one of two species (out of 1,100 
species) to have a true walking gait (Hand et al., 2009).  
The short-tailed bat has several adaptations for feeding on nectar, such as its tapered 
tongue with fine papillae at the tip. It is the predominant pollinator of the endangered 
woodrose flower, Dactylanthus taylorii (Newstrom & Robertson, 2005). Analysis of short 
tailed stomach contents have also revealed high percentages of pollen from Metrosideros 
spp., including rata and pohutakawa (as well as recording of hundreds of bat passes in one 
pohutakawa tree), and rewarewa pollen (Knightia excelsa) (Newstrom & Robertson, 
2005). They are also known to assist in the pollination of the perching lily, Collospermum 
hastatum, and the kiekie (Freycinetia banksii) (Arkins, Winnington, Anderson, and Clout, 
1999). Arkins et al. (1999) assert that bats are often more effective at pollinating plants 
than birds. There are also other animals that rely on the bats, such as the extremely rare 
and unusual bat fly, Mystacinobia zelandica that feeds solely on short-tailed bat guano 
(Holloway, 1976). 
A strange and unique bat, Mystacina tuberculata could captivate the public with its 
usefulness, its feisty attitude and its interesting ability to scramble along the ground. 
2.2 The long-tailed bat Chalinolobus tuberculatus 
The long-tailed bat is one of fifteen species of bats in the genus Chalinolobus, with 5 




range is among the largest of all microchiropterans (microbats): up to 19 kilometres from 
their roost (O’Donnell, 2001). They roost in distinct social groups, even if foraging ranges 
overlap significantly (O’Donnell, 2001). Long-tailed bats move between tree roosts daily 
in summer, and have also been found roosting in caves (O’Donnell, 2001). 
The long-tailed bat is solely insectivorous. Their diet consists mainly of flies (Diptera), 
beetles (Coleoptera) and moths (Lepidoptera). They also eat mosquitos (Culicidae) and 
ticks (Acarina) (O’Donnell, 2001). Long-tails may provide effective pest control of 
mosquitos, ticks and midges as they forage on the fringes of suburban forest. It is presently 
unknown how many insects they can eat a night, but their close relative, the chocolate 
wattled bat (Chalinolobus morio) can eat half their own body weight in flying insects per 
night (O’Neill & Taylor, 1989). Both the long-tailed and short-tailed bats exhibit highly 
complex social behaviour, (e.g. O’Donnell, 2001) which is often linked with remarkable 
intelligence in the animal kingdom. 
Long-tailed bats are the size of a human thumb, with fluffy brown fur. Their public appeal 
lies mainly in their attractiveness as gentle and ‘cute’ creatures. 
2.3 The greater short-tailed bat, Mystacina robusta 
The greater short-tailed bat was the second to last surviving species in the very rare 
chiropteran family Mystacina. It is now presumed extinct, and was last seen in 1965 
(Daniel, 1990). Little is known about this bat, but it is known that it was bigger than the 
lesser short-tailed bat, and also spent a lot of its time foraging on the ground (Lloyd, 2001). 
From fossil deposits, they are also thought to have lived in caves and may have roosted in 
trees. There are unsubstantiated reports that the greater short-tail fed on drying mutton 
birds (Lloyd, 2001). It is thought that the introduction of the Pacific rat or kiore lead to the 
species sharp decline and eventual extinction (Hand et al., 2009), as with their larger size 
their roost holes may have been more accessible to rats (Lloyd, 2001). 
 
2.4 The conservation status of New Zealand native bats 
The number of bats in New Zealand has declined drastically since the arrival of humans in 
the country. Forest clearance of native bush resulted in decreased habitat range for both 
remaining bat species (Lloyd, 2001). In some cases, trees containing roosting bats were 




 The introduction of foreign mammals accompanying Polynesian and colonial settlers was 
also devastating for bats, since they had no evolved defences against such predators. The 
domestic cat (Felis catus), stoats (Mustela erminea), possums (Trichosurus vulpecula) and 
the ship rat (Rattus rattus) are thought to have contributed significantly to the decline of 
bats (O’Donnell, 2001). Living in trees in large numbers in smelly, noisy roosts makes 
bats ideal targets for introduced mammals hunting for food (Lloyd, 2001). Additionally, 
evidence suggests that non-native birds and wasps also compete with bats for roosting 
locales (O’Donnell, 2000a). Furthermore, both the short-tailed and long-tailed bat are 
thought to give birth to just one pup a year in the wild, which makes it nearly impossible 
for populations to recover their numbers after a major decline (Lloyd, 2001, O’Donnell, 
2001).  
These factors have led to significant declines in numbers of bats. The short-tailed bat has 
experienced a particularly precipitous decline, from millions of bats in pre-colonial times 
to mere thousands now (Hand et al., 2009). Both species are categorised as vulnerable by 
the International Union for the Conservation of Nature (IUCN), whereby in the 1990’s 
they were listed as secure (O’Donnell, 2001). They are both threatened with extinction in 
the next forty years if nothing is done to reverse the declines. Under the New Zealand 
Threat Classification System (NZTCS), the long-tailed bat is classed as nationally critical 
in the South Island and nationally vulnerable in the North Island. The lesser short-tailed 
bat has been found to be nationally endangered in both the North and South Island. 
(O’Donnell et al. 2013). The long-tailed bat has become locally extinct in many places 
where it was once common, and continues to decline by 5% per year in some locations 





3.  The general public and their role in conservation 
 
3.1 Why is it important for the public to care about endangered animals? 
“For in the end we will conserve only what we love. We will love only what we 
understand. We will understand only what we are taught.” — Baba Dioum (1968) 
With the demands of an ever-expanding human population taking its toll on countries all 
over the world, conservation matters are often far from the top of the priority list. There is 
not enough money in the world to cope with all the societal necessities, with education, 
healthcare and infrastructure being the foremost concerns. In some countries, even these 
basic needs cannot be met, and therefore anything requiring money which does not have an 
immediate and salient benefit for humans languishes. In such places, funding for 
conservation is seen as a luxury cost, something non-essential. As Indab (2007) states, 
“[People] are not able or willing to pay for the implementation of a Conservation Program 
because poverty, employment, and other economic concerns take precedence over 
environmental issues” (p. 1). This means that in many nations, conservationists struggle to 
get funding, even for the goal of preserving species of highest concern. 
In New Zealand, even though many people recognise the importance of the environment to 
our economy, the funding situation for conservation is growing increasingly dire. "What 
we're trying to get people to understand,” says former director-general of Department of 
Conservation Al Morrison, “is that it's voodoo economics to think that you can only have a 
healthy environment if you've first got a wealthy economy. That dismisses the 
environment as a discretionary dollar spend, a nice thing to have. It isn't. It's absolutely 
fundamental." (As quoted in Macdonald, 2012).  
 The chief organisation that facilitates conservation programs in the country, the 
Department of Conservation (DOC), had its budget slashed by 54 million dollars in 2013. 
In 2014, a further $8.7 million was taken away. This has meant the loss of 140 jobs and the 
cutting of some crucial conservation work (Matthews, 2013). This is worrying news in a 
country where many species are drastically declining in numbers, and funding is the only 
way to implement programs to save them. Cath Wallace, of the Environment and 
Conservation Organisation (ECO), stated that the budget cuts to the Department of 




species and habitats (Wallace, 2011). Sir Peter Gluckman claimed that “These cuts will 
hinder the Department’s work to protect our native species and ecosystems.” (As quoted in 
Wallace 2011, para. 7). This illustrates how even in countries that rely on their 
conservation-strong image for tourism such as New Zealand, funding is scarce for 
conservation initiatives. In fact, only 250 species out of the 2,700 that DOC has identified 
as being threatened are able to be actively managed (Wallace, 2011).  
With limited funding for conservation, animals at the top of the list of priorities are often 
those which will benefit humans the most. These factors include the animal’s ecological 
benefit to humans, whether the animal has direct economic value (i.e. is consumed or used 
in some other way by humans), ecotourism opportunities, how much they benefit the 
ecosystem and their contribution to biodiversity (Sanderson, 2006). In many instances, 
economists and scientists can run algorithms to predict how much money would be needed 
to revive and sustain particular endangered species in the wild, and can then determine 
whether the investment would be practical for a particular animal (Sanderson, 2006). 
However, more often than not the major deciding factor is public interest and empathy for 
the animal in question. Leading animal attitudes researcher Stephen Kellert argues that 
species should have a universal right to survive irrespective of whether humans feel that 
they do (Kellert and Wilson, 1993). Yet, who but humanity can allocate these rights? This 
is why conservation is an intrinsically anthropocentric enterprise. The public perception of 
an endangered animal can determine whether it will persist or go extinct (Sanderson, 
2006). Whereas in previous eras political decisions about environmental issues were based 
on scientific and economic evidence, such issues are now determined more by the way in 
which the information is relayed to the public, how they perceive a given species, and 
whether they choose to act upon the threat of its extinction (Hansen, 2011).  
The public can affect the conservation of endangered species in a number of ways. 
Campaigns can be launched to raise money on occasions when funding from the 
government is insufficient to save the animal in question. Through social media, 
conservation news and efforts for fundraising can be spread to a vast number of people 
rapidly. Linking these stories to a petition or donations website, such as Kickstarter or 






Figure 1. The Give-a-little webpage for the West Coast Penguin Trust, created to allow public 
donations (https://givealittle.co.nz/org/wcpt). 
 
When the public expresses enough concern for the survival of certain species, corporate 
sponsors may find it is worth their while to sponsor an animal with immense public appeal. 
For example, New Zealand Aluminium Smelters has been a major sponsor of Kākāpo 
recovery for the last 24 years, and Bank of New Zealand has been sponsoring Kiwi 
conservation since the early 1990s. Without support from such sponsors, research and 
recovery programs could not persist (MacDonald, 2012). 
A change in the public’s attitude is often tantamount to deciding whether a species lives or 
goes extinct. In the case of the fur coat trade, several prominent women in the 1960s spoke 
out about the cruelty of skinning foxes and minks for their fur, and real fur gradually 
dropped from favour (Morris, 1987). By raising awareness about the plight of an animal, 
the public can also put pressure on the government to change existing policy to enhance 
the preservation of certain species. Change to public attitudes towards animals is 
fundamental in driving positive changes in policy regarding their welfare or conservation 




One instance in which a change in public perception benefitted a species is the case of the 
policy regarding shark-finning practices. Thanks to widely publicised and celebrity-
endorsed anti shark-finning campaigns in various countries, many shark-finning products 
were banned. Marketing campaigns in New Zealand around sharks have resulted in a once 
vilified and feared animal becoming the object of people’s affection, to the point where 
over 78,000 submissions were received by the government opposing shark-finning. This 
had a powerful impact on policy: the government was effectively forced via public 
pressure to put a ban on the finning of sharks in New Zealand. After putting in place a ban 
that would come into effect in the next couple of years, protestors demanded that it be 
brought forward. Nathan Guy, primary industries Minister, then brought the ban forward a 
year, citing the ban’s ‘widespread support’ (“Shark finning ban”, 2014). This ban will help 
species in New Zealand waters listed as vulnerable, including the basking shark and the 
whale shark.  
Another example of the public pressure on policy is that of Greenpeace anti-whaling 
campaigns (Morris, 1987). The whole world was drawn to action for this cause, with 
hundreds of thousands of people donating to efforts to stop whaling in Norway and Japan. 
Such was the pressure put on policy makers that these activities have been greatly reduced, 
and these countries now must stringently justify any killing that occurs (Morris, 1987).  
These examples show that public perception of an endangered animal can determine 
whether it persists or goes extinct. As researchers Amato and Whittemore put it, "public 
values...drive the political process and greatly influence the level of commitment of the 
management agencies and the enforcement of laws and regulations designed to protect [a 
species]" (Amato and Whittemore, 1989, p. 17). Therefore, it is astounding that so much 
research is done on the biology and status of endangered animals, while there is hardly any 
research on the subject of how best to get the public interested in the animals and their 
plight. 
The importance of public attitudes towards conservation should not be underestimated. 
Macdonald (2012), citing a 2005 review, noted how much money would be needed to 
reverse the trend for declining biodiversity in New Zealand. The figure exceeded the 
health budget. If the government cannot cover the costs of conservation, then it is left to 
the public, and corporations (driven by their own interests and those of the public) to fund 




environment needs to be cared for by everybody. If you start pigeonholing it into 
something the government alone should do, you are going to be in deep trouble.” (Quoted 
in MacDonald, 2012). 
3.2 Why is it important for the New Zealand public to care about endangered 
native bat conservation? 
Funding and manpower seem to be currently insufficient for the long-term survival of both 
short-tailed and long-tailed bats in New Zealand. Long-tailed bat populations are declining 
by 5% per annum and will continue to decrease, with an eventual extinction in 
approximately forty years’ time, according to modelling by Pryde et al. (2005).  Short-
tailed bats are experiencing similar declines in numbers around the country (see Chapter 1 
for more details). In lieu of adequate government funding, many conservation projects are 
now relying on public support. The need to generate more funding and public interest in 
helping with bat projects (e.g., pest control, volunteer monitoring and bat detecting) was 
addressed at the 4th New Zealand Native Bats conference in March 2014, with a day of the 
conference being devoted to workshops and seminars about how to engage the public in 
bat conservation (personal attendance). 
There are many ways that the public can assist with bat conservation. The following were 
developed from my attending bat conservation events and from personal correspondence 
with bat experts around the country, including those from Geraldine, The Eglinton Valley, 
The Catlins, Pureora, Pelorus Sound and Auckland (i.e., Colin O’Donnell, Hannah 
Edmonds, Warren Simpson, Joshua Guilbert, Catriona Gower, Salina Gomez, Ines Stager 
and Ben Paris): 
 PUBLIC FUNDING 
Organisations such as DOC and Forest and Bird can receive donations that will help 
implement bat conservation or preservation of their habitats. Additionally, funding for 
non-governmental projects, such as the attempt to translocate bats to Rangitoto Island in 
2016, is being sought by organisers from corporations and via a Kickstarter campaign 






Participating in community-based conservation projects is also critical. Massive staff cuts 
at DOC have meant that there are fewer field scientists and scribes to record data in 
monitoring projects. DOC Te Anau uses volunteers to assist with such projects in the 
Eglinton Valley. Volunteers are also needed to carry out pest control in areas where there 
is not enough manpower from experts; this is occurring in Geraldine, focusing on the 
habitat of a recently discovered colony. Volunteers are also needed to help with walking 
transects, a method to find bat roosts whereby participants walk along quietly around 
sunset with a bat detector as bats leave their roosts. Nine volunteers were used for this 
purpose in the Waitakere ranges in February 2014. 
PUBLIC PREDATOR CONTROL 
People who live near bat roosts can assist by putting simple rat traps or rat poison around 
their backyards. If they suspect they have a bat-roosting tree, they can install a metal band 
around it to stop possums from climbing up. Keeping cats indoors at night or putting a bell 
on them is also helpful in suburban areas with bat populations.  
BETTER ATTITUDES TO CONTROL MEASURES 
Raising awareness and helping the public to have a good attitude about bats can decrease 
outrage at the use of essential poisons, such as 1080. These poisons are often the only 
thing keeping the bats from being decimated by rats (e.g. O'Donnell, Edmonds & Hoare, 
2011). If the public has a positive view of bats, they may accept the necessary rat and 
possum management programs and not find them as controversial.  
DISCOVERING NEW POPULATIONS OF BATS 
There are many parts of the country in which the presence of bats is suspected (for 
example, in certain areas of Wellington), but due to limited funding and manpower, no 
formal search is being undertaken. Bat detectors are able to be loaned from most cities’ 
council offices, so that enthusiastic members of the public can go out themselves and look 
for bats in suspected areas. Ben Paris, the biodiversity officer at Auckland Council, has 9 
detectors to lend out, and they were booked solidly over the summer. One local resident, 




find a new population of bats in suburban Auckland (see “Battling Extinction” 
documentary accompanying this thesis). These public-initiated attempts to find 
populations have had occasional success, which has resulted in the implementation of 
active management of that bat population to ensure their survival. For example, the 
discovery by a group of school students of a new population on the Kepler Track, 
(Whitehead, 2012). 
These examples of how the public can have a profound effect on bat conservation in New 
Zealand show the significance and utility of research into how best to gain the support of 
the general population, which often shows negative attitudes or indifference towards bats. 
In New Zealand, the Department of Conservation has initiated a bat recovery program. 
One of the objectives is “to raise public awareness of bats and involve the public in bat 
conservation.” (Unit, O’Donnell, Lloyd & Roberts, 1995, p.11) However, despite a 
number of papers dedicated to the conservation status and biology of our two native 
species, no work has been done on public opinion or attitudes towards our bats and their 
conservation, let alone how to acquire funding for them.  
Personally, I feel that this information is as important to gather as ecological information 
about the animals, considering the vast improvement upon current conservation measures 
that public education and participation could have. Without an effective way to channel 
information to the public in such a way as to improve attitudes and to abolish myths about 
bats, the situation for bats worldwide will continue to be dire (Morton, 1992).  
 
3.3 The obstacle to getting people involved in bat conservation 
As described in Chapter 1, native bats are useful animals that are important to the natural 
environment. However, a common perception remains among many members of the 
general public that bats are not of any value. Many people have misguided and negative 
opinions of bats, for example, that they are scary, dirty, gross or evil. For example, a study 
by Prokop, Fancovicova and Kubiatko (2009) revealed that the majority of people in 
Slovakia thought bats were “disgusting” and would not want to be in the vicinity of them. 
Many people also believed in the myth that most bats sucked blood, whereas, in fact, only 
three species in the world do so (Prokop et al., 2009). In New Zealand, while there have 




that work with bats that attitudes towards them are generally negative. Colin O’Donnell, a 
scientist who has worked with bats for over twenty years, stated that, “The average person 
doesn’t know that we have bats in New Zealand, and then about a third of people have got 
these phobias about them even though they’ve never even seen them.” (Personal 
interview). 
The epitome of indifference towards bats and favouring of birds in New Zealand was seen 
in the 1960’s, when New Zealand’s third species of bat, the greater short-tailed bat 
Mystacina robusta, went extinct. The last reported sightings of these bats were on Big 
South Cape Island in 1965. Ship rats had infested the island after being accidentally 
introduced (Worthy, Daniel & Hill, 1996). The New Zealand Wildlife Service (the 
government department that was replaced by DOC in 1987) moved two endangered bird 
species from these islands, but made no attempt to move the bats (Meduna, 2012). This 
inaction eventually led to the decimation of the lesser short-tailed bat and the greater short-
tailed bat populations on the island. It was believed to have been the last population left of 
the greater short-tailed bat. 
Human beings have an intrinsic disgust response to certain animals that may have once 
posed a threat to our survival. The disgust response itself is thought to repel humans from 
disease-causing activities, predominantly those related to sex, food and faeces (Oaten, 
Stevenson & Case, 2009). It also promotes the avoidance of certain animals associated 
with poor hygiene or potentially fatal diseases, for example rats, bats, mosquitoes and 
mice. People have most commonly cited bats, along with snakes, insects and mice as being 
the animals they most fear and that produce in them a phobic response (Prokop et al., 
2009). Animals like bats invoke a fear response in humans with little or no exposure to 
them, even though the risk of death is so small. Indeed, even in bat species that can carry 
the rabies virus, less than 1% of bats are infected with the disease (Klug, Turmelle, Ellison, 
Baerwald & Barclay, 2011). There is no threat of death or injury from bats in New 
Zealand, as they do not carry rabies or any other disease transmissible to humans (Ministry 
of Health, 2012). 
The fact that fear towards certain groups of animals (such as bats) is an evolutionary 
artefact is brought home by the ironic fact that people do not seem to possess a similar 
instinctive fear of modern objects that carry a far greater threat to their survival, but are 




fear of certain animals may be innate to some extent, it may also be strengthened through 
social learning (Herzog, 2010). Elaborate fear-mongering myths about bats, for example, 
exploit these natural phobias and have contributed to the demise of many bats over the 
centuries. Many of these myths began in medieval times, when bat wings were added to 
depictions of the devil (Tatai, 2006). Expressions such as “like a bat out of Hell” also 
reflect this demonic portrayal.  
This association of bats with the supernatural and evil has continued unabated for 
centuries, particularly in Europe (Cohen, 1989). It likely also endures, in part, because of 
the seemingly alien habit of bats being active only at night, when humans are generally 
afraid due to their visual sense being obscured (Cohen, 1989; Gray, 1987). Their 
appearance is also part of the problem. Generally speaking, we find animals that possess 
features of human babies to be appealing, or “cute.” Since such features evoke caretaking 
behaviour, this response is believed to be an adaptive response designed to inspire 
protection and procurement of resources for infants (Gould, 2008). Thus, big eyes and 
large craniums in an animal are considered cute. Unfortunately, most bats have small eyes, 
large ears and, in some species, special structures on their faces that enhance echolocation, 
thus bearing little resemblance to human infants. This leads to an implicit bias against bats 
and other animals that are also physically dissimilar to human beings. Animals that have 
little resemblance to humans are usually much more disliked than those with human-like 
characteristics (Kellert & Berry, 1980; Plous, 1993). 
The media has played upon fears in the general psyche of the public and grossly 
exaggerated them over time. With the advent of mass media and marketing, social learning 
that once would have occurred on a small scale, for instance, a phobia towards bats 
developing after witnessing another person being bitten, can now be transmitted to a 
worldwide audience on websites such as YouTube. Such was the horror of bats felt by 
Europeans that explorers to the Pacific in 1879 were mystified by their observation that 
bats were pollinating native flowers. The idea that such animals could be useful was 
completely in conflict with their thinking about bats at the time (Cox, Elmqvist, Pierson & 
Rainey, 1992). 
That bats are so well-represented in global folklore is also partially due to their adaptive 
success in colonising a wide variety of environments. Yet the perceived ugliness of their 




as a typical villain in the media. This has only contributed to bats being further 
misunderstood. Bats became linked with vampires in the 16th century when vampire bats 
were discovered in South America (Cohen, 1989). Hollywood capitalised upon and 
nourished the fear and folkloric image of bats in several notable horror films, such as 
Dracula (1931), the Devil Bat (1939) and the Son of Dracula (1943) (see Skal, 2001). 
Leading newspapers around the world published frightening stories about bats in the 1970s 
with inaccurate information (e.g. Okie, 1979) and horror films continued to perpetuate 
these myths. Today, we still see the continuation of these ideas in the media, which has 
extraordinary power in terms of influencing people’s attitudes towards animals (Serpell, 
2004). Many forms of media use metaphorical comparison to bats as a way to enhance 
ideas about human behaviour. For example, American politician Patrick Buchanan was 
described as “a vampire bat which usually comes out at night on CNN and drinks from the 
veins of helpless liberals” (Lawrence, 1993). Modern movies, like the 1999 sci-fi horror 
film Bats, and the annual selling of bat paraphernalia at Halloween continue to cement the 
negative associations. 
However, such socially constructed ideas about bats bear little resemblance to their actual 
behaviour and attributes. For example, the myth that bats are blind is untrue; no bats are 
blind, many just have small eyes. Bats are well represented in folklore and myths around 
the world, perhaps partly due to their success as an order to colonise a wide variety of 
environments, and their presence in most countries. Culturally significant myths that paint 
bats as being harmful are likely to endure, in spite of modern science rendering them 
untrue (Sinavaiana & Enright, 1992). For example, Prokop et al. (2009) found that 55% of 
Slovakian students still believe the refuted myth that bats can become tangled in your hair. 
Beliefs in such myths are strongly tied to peoples’ attitudes towards bats (Prokop et al., 
2009). As attitudes will invariably affect a person’s behaviour, widespread negative 
opinions about bats are likely to mean fewer people are willing to get involved in bat 
conservation. Prokop et al. (2009) revealed that there was a strong correlation between 
belief in folklore or myths and avoidance and fear of bats. In countries that are desperate to 
halt the incessant decline of their native bat populations, conservationists have called for a 
change in conservation values and attitudes towards these species as a key intervention 





4. Invoking positive attitudes towards endangered animals 
 
4.1 Marketing and conservation 
When a product is seen as outdated and no longer generating revenue for a company, then 
it is up to the marketing team to come up with some clever and creative way to make the 
public think that product is valuable (Catchings & Van Name, 2004). It is logical to infer 
that if bats are “rebranded” as valuable creatures, people may become more willing to 
donate to bat conservation efforts.  
However, budgets for advertising for conservation efforts are often quite restricted. Those 
donating to the cause would rather see their money directly helping the effort than going 
towards marketing, even though this is vital for increasing donations. As a consequence, 
while big corporations can spend millions of marketing dollars on ubiquitous media 
platforms (e.g., social media, television, radio, billboards) conservation efforts can often 
fly under the radar (Smith, Veríssimo & MacMillan, 2010). Some conservationists may 
feel uneasy about using the same kind of marketing techniques for living organisms that 
have found success with unessential consumables, such as cigarettes and skin products. 
Conservation is something many individuals believe should not have to be "sold,” and 
some think that our ethical duty regarding conservation should be enough to drive efforts 
to save species and habitats (Smith et al., 2010). However, many people do not see the 
intrinsic value in nature and the environment, a point made evident by the current 
extinction crisis, which is likely due to anthropogenic disturbance to the environment 
(Barnosky et al., 2011).  
In a commercial setting, money is exchanged for goods and services. These bring the 
consumer a direct benefit in the form of a physical or social reward. Donating money to 
conservation causes, however, usually gives less tangible rewards: in the form of feelings 
of moral pride, and/or admiration from peers. As the effects of these rewards are not as 
salient as an expensive object or photos of purchased experiences splayed across social 
media, there may be less of an incentive to give money to charitable causes. 
Nevertheless, when ideas about animals are tied to economic gain, then it is more likely 
that companies will invest in marketing that promotes that image of the animal, 




decorations, bats are invariably marketed as being scary or evil, whereas dolphins are 
depicted as intelligent and friendly, enabling corporations like Sea World to continue 
profiting from dolphin ecotourism (e.g. Besio, Johnston & Longhurst, 2008). In these 
ventures, the animal’s “public image” is the product and is marketed to maximise revenue. 
Interestingly, dolphins have qualities similar to the ones that have led bats to be 
demonised. Like bats, their faces and features are not human-like; they have mysterious, 
cryptic lives in inaccessible environments and they can also echolocate. Dolphins, 
however, have a tendency to act in a ‘friendly’ manner towards humans, which has 
contributed to positive attitudes. They also appear to be smiling, which is simply a by-
product of their facial musculature. Due to positive portrayals of dolphins in films such as 
Flipper and theme parks such as Sea World, as well as an explosion of research about 
dolphin social and cognitive capabilities, dolphins have been heralded as friendly and 
intelligent human-like creatures. These ideas even spill over into academia: in a review of 
dolphin intelligence, one researcher went so far as to claim that dolphins may have 
spirituality and metaphysical theories in advance of our own (Fox, 2001). 
  
Bryld and Lykke (2000) summarise the human tendency to attribute to dolphins positive 
characteristics by stating that, “Dolphins have occupied the cultural imaginary as bearers 
of alternative values such as collectivity, compassion, friendliness, creativity, joyful 
sexuality, androgyny, spiritual wisdom and intuitive intelligence'' (p. 2). 
 
4.2 Anthropomorphism, and its role in marketing and promoting positive 
opinions towards endangered species 
“Anthropomorphism” (The attribution of human characteristics or behaviour to an animal), 
as a term arose after the publication of On the Origin of Species in 1859 by Charles 
Darwin. This publication began to slowly break down the strict intellectual barrier that 
scientists of the time believed existed between animals and humans (Sealey and Oakley, 
2013). An objective style of thinking is usually preferred in studies of animal behaviour: 
“Anthropomorphic or teleological thinking has no place in a scientific study of animal 
behaviour” (Keeton 1967, as quoted in Kennedy, 1992, p. 1). 
The scientific argument against using anthropomorphism in formal studies of animal 




However, more recent thinking in science, such as Beckoff’s (2007) views that it is 
narrow-minded to assume that humans are the only species to think, have emotions, or 
make plans, has challenged these initial assumptions about the uniqueness of our species’ 
psychology. This holds true especially with mammals that have similar sensory systems to 
our own, and are therefore likely to interpret the environment in an analogous way.  
It is intrinsic in humans to seek out human-like qualities in other organisms – a cognitive 
imperative that extends even to undersea bacteria and aliens that we imagine inhabiting 
other worlds. We attribute to animals our ideas of beauty, intelligence, diligence and 
community, among other qualities (Pierson, 2005). In addition, although 
anthropomorphism is scientifically problematic, seeing the similarities between humans 
and other species may help people to engage more with the natural world. In other words, 
becoming a ‘part of nature’ can make us much more environmentally aware and concerned 
with protecting endangered species and their habitats (Fabian, 2000).  
Unsurprisingly, Woods (2000) found that peoples favourite animals were usually large 
charismatic vertebrates that could be easily anthropomorphised as having some similar 
physical or social qualities to humans (such as dolphins, domestic dogs, and polar bears). 
As they are usually mammals, they often exhibit behaviour comparable to aspects of 
human behaviour. Thus, we can more easily develop an understanding of the animal, and 
from that understanding comes empathy and concern for the animal’s welfare or plight. 
This may motivate action to save the species or its habitat. This is why charismatic 
mammals are often used as flagship species: “popular, charismatic species that serve as 
symbols and rallying points to stimulate conservation awareness and action” (Heywood, 
1995, p. 490). 
Flagship species can promote awareness about a whole area of conservation concern, as it 
is much easier to empathise with an anthropomorphised animal than its degraded habitat 
(Smith et al., 2010). They connect habitat damage to a living being, which promotes a 
more emotional response to environmental degradation (see Fig. 2). Such a strategy has 
worked for organisations such as Greenpeace. For example, their campaign for saving 
whales emphasised these animals’ size, aesthetics, majesty and perceived intelligence. Ris 
(1993) spoke of the symbol of the whale as used in this campaign, one which strategically 
combined the charismatic traits of many different whale species to have full 




humans, friendly and caring, fond of music, able to effect inter-species communication.” 
(Ris, 1993, p. 158). Although scientifically dubious, this led to donations and signatures on 
anti-whaling petitions, even though many of these people had probably never seen a whale 
before and were unlikely to encounter one in the future (see Fig. 3) (Smith et al., 2010). 
The potential effectiveness of anthropomorphism on conservation efforts should not be 
underestimated. The ability to see the similarities between ourselves and other animals can 
have huge consequences for such causes. For example, one study found that the larger an 
animal’s eyes, the more likely people were to donate to its conservation (Herzog, 2010). 
Besio et al. (2008) argue that the anthropomorphising of dolphins can invoke empathy and 
assist with their conservation. Emphasising their similarities to humans and the narrative of 
the caring mother is more likely to result in the respecting of dolphins’ reproductive space. 
The well-known animal rights organisation, People for the Ethical Treatment of Animals 
(PETA), have also realised the importance of anthropomorphism in conservation. After 
struggling for years to gain sympathy for fish on the brink of extinction due to overfishing, 
PETA launched a campaign in which they renamed fish as “sea kittens,” as kittens, with 
their big eyes and curious, playful nature, are easily anthropomorphised (see Fig. 4). The 
organisation explains their reasoning in a promotional extract: “Fish need to fire their PR 
guy—stat… we're going to start by retiring the old name for good. When your name can 
also be used as a verb that means driving a hook through your head, it's time for a serious 
image makeover. And who could possibly want to put a hook through a sea kitten?” 
(PETA, n.d, par. 2) 
PETA are therefore clearly taking advantage of the human-like features that people 
perceive in kittens and applying them to fish, in the hope that the public will be more 


























4.3 The role of anthropomorphism in nature documentaries 
Successful wildlife filmmaker David Attenborough has been criticised for his use of 
anthropomorphism, but he has argued that he needs to use it in order to engage audiences. 
This is particularly important as more and more policy around conservation is relying on 
‘winning hearts and minds’ than communicating unfiltered scientific information (Hansen, 
2011). Arguments for the anthropomorphising approach are twofold. First, there is a dearth 
of other succinct ways to explain ethological phenomena. Secondly, there is a need to 
communicate effectively with the lay public, who are often wary of scientific jargon or 
 Figure 2. A Greenpeace campaign to save 
the arctic, using polar bears as a flagship 
species. (www.greenpeace.com)  
 Figure 3. Greenpeace Protesters outside the 
Whitehouse.  (Aubry 2010). 
 
 Figure 4. ‘Save the Sea kittens’ campaign 





simply cannot comprehend it. I believe that anthropomorphism is extremely valuable in 
this context.  
In addition, the more we discover about how similar animals are to humans, the more 
researchers can defend using human-like terms to describe emotions, desires and choices 
in animal minds (Hansen, 2011). The differentiation between ‘who’ and ‘which’ when 
describing an animal’s behaviour in documentary, is particularly telling about what the 
filmmaker believes is occurring in the animal’s mind. Use of gender pronouns in such 
contexts, implicitly confers individuality on the part of the animal and can invoke notions 
of human sexuality, gender, or parenting roles (Sealey & Oakley, 2013).  
Often, nature documentaries anthropomorphise in order to tell a story, rather than to 
simply present a series of random animal behaviours without anything to link them. 
Furthermore, contemporary venues, such as nature channels, movies, circuses, and fiction, 
tend to exploit popular ideas about “good vs. bad” when it comes to anthropomorphising 
(Pierson, 2005). Animals that have an unhuman-like appearance and sensory capabilities 
outside of our own are generally given negative associations in film. These species are 
often perceived as being repulsive and disgusting. The great white shark went from being 
seen as a horrid and merciless animal to one of beauty and awe, once its demonization in 
Jaws was reconceptualised through the Discovery Channel’s shark week. This change was 
essential to the protection of the shark by humans (Pierson, 2005). Wildlife documentaries, 
as they are usually the only means by which people gain access to the private worlds of 
wild animals, have the potential to influence how animals are perceived, discussed, and 
treated. 
David Attenborough assisted in turning around opinions of certain wild animals such as 
the gorilla. Gorillas were historically viewed as nasty, wild and unpredictable animals. Yet 
in Life on Earth, we see David lying next to peaceful and sleepy looking gorillas. This led 
people to view the animals as more gentle and humanlike, and donations began to flow 
into the ‘Mountain Gorilla Project,’ greatly helping their conservation effort (Morris, 
1987). Whilst the gorilla has undergone no change, the perception of it has, and this is to 





4.4 What factors influence positive attitudes towards animals? 
Kellert (1984) conducted a study to determine the most liked and most disliked animal 
species in America. Surveying over 3,000 participants, he found that the two most 
preferred species were the domestic horse and dog. Bats were the 6th most disliked animal. 
Kellert’s findings revealed that large size, aesthetics, and perceived intelligence were the 
top three factors influencing people’s preference for animals. Aesthetic preferences were 
based on texture, shape, colour or movement. The more similar these features were to 
human appearance, the more they were preferred. The factor of intelligence was based on 
perceived capacity for reason, feeling and emotion.   
Sampling the Australian public, Woods (2000) similarly found that people preferred large 
mammals, reasoning that they are more easily anthropomorphised than smaller animals. 
Her findings revealed that the top 4 most popular animals were, in descending order: dogs, 
dolphins, koalas and cats. Negative feelings towards an animal often stemmed from a 
perception that that animal was wild or unpredictable, and/or lacked the capacity for 
affection or conscious decision-making. Therefore, animals that people felt epitomised 
these more negative qualities were the Australian public’s least favourite animals: snakes, 
spiders, crocodiles, bats, mice, box jellyfish, flies, cane toads and sharks.  
This study emphasised the importance of human perceptions of these animals rather than 
the actual characteristics of these species. Woods noted that, “the ‘good’ animals are tame 
and human-like and include pets and animals that are useful to humans. These are often 
large, charismatic vertebrates, that have features and exhibit behaviour that humans can 
understand.” (Woods, 2000, p. 26). Animals found to be preferred were usually larger, 
considered intelligent, beneficial to humans, and/or aesthetically attractive (e.g., fluffy, 
cuddly, bright colour, sleek, fast or athletic). Features that were admired in humans were 
also admired in animals. For example, animals that were perceived as being more sociable 
were preferred over those that were more solitary in nature (Woods, 2000). 
Predictably, the animal that was rated most often as the participants’ favourite animal was 
the domestic dog, and the language used to justify this preferred status included terms such 
as ‘faithful’, ‘loyal’, ‘companionship’, ‘a friend’, ‘intelligent’, ‘affectionate’. These 
perceptions about domestic dogs almost certainly stem from peoples familiarity with them 




held perceptions of dogs, as in popular press they are often presented as heroes or 
companions and in children’s story books as human-like and loyal (Woods, 2000). 
 
4.5 Biophilia, a factor influencing people’s empathy and attitude towards 
animals.  
One hypothesised personality trait underlying the positive attitudes of certain individuals 
towards animals is ‘biophilia’, a natural affection for all living things (Kellert & Wilson 
1993). There are also those, however, that fail to see any intrinsic value in the natural 
world. This is lamentable for conservation purposes, as such people may only donate for 
the cause of an endangered species conservation program if the animal or plant is 
presented as useful to human interests, and therefore economically or socially valuable. By 
contrast, those who experience ‘biophilia’ may not need such convincing to understand the 
intrinsic value of living species. 
Barbara McClintock, the scientist who discovered ‘jumping genes,’ had such a biophilic 
affection towards the corn she was studying. She reported, “I know every plant in the field. 
I know them intimately, and I find it a great pleasure to know them” (as quoted in Kellert 
& Wilson, 1993, p14). Such empathy for that which cannot talk, or that which cannot even 
move, is something incomprehensible to many. Yet, ascribing personalities to these 
insentient plants, albeit somewhat unscientific, contributed to McClintock’s passion for her 
research. She felt not only empathy, but respect and kinship with the corn plants (Kellert & 
Wilson, 1993). 
People who live today in urban environments do not experience anything like our species’ 
ancestral habitat, and therefore they may no longer connect as well with other species as 
their ancestors did. However, being confronted with evidence of apparent intelligence in 
other species, such as complex communication, social relationships and problem-solving, 
can still serve to pique the imagination of most people and strengthens the sense of 





 5. Possible remedies to negative opinions towards bats 
 
For bats to be made more of a conservation priority in New Zealand, as well as further 
afield, steps should be taken to elevate people’s general attitudes towards bats. A handful 
of studies have suggested ways by which such a ‘public relations’ initiative for bats could 
be undertaken. 
5.1 Contact 
Morgan and Gramman (1989) found that attitudes towards animals considered disgusting 
are improved by having contact with them. This will be difficult in New Zealand as our 
bats are elusive and accessible only to those that have specific bat-detecting technology.  
In some countries, bats are known to move into people’s houses and buildings. In places 
such as England, for instance, people’s view of bats has changed dramatically because of 
this increased contact. After initial resistance to bats encroaching on human living spaces, 
seeing bats up close made the British public realise how harmless and interesting they are. 
Many people have subsequently become much more concerned about the plight of bats. 
There are now citizen initiated bat-mapping and monitoring schemes in the U.K. that the 
public actively participates in. These citizen science programmes have led to an increased 
knowledge of when serious declines in bat populations are occurring (Morris, 1987). 
The longest running of these programs, the National Bat Monitoring Programme, which 
has been active since 1996, has seen 3,500 volunteers amassing data on bat populations 
over a period of 42,000 evenings (Barlow et al., 2015) By the use of a standardised survey 
procedure throughout Great Britain, scientists were able to use these data to establish 
population trends over almost 20 years. This information has been vital for informing 
conservation priorities and determining the most effective management actions (Barlow et 
al., 2015). 
 
5.2 Accurate information 
Attitudes towards certain animals are expected to correlate with knowledge of these 
species to some extent (Thomson & Mintzes, 2002). The more a person knows about a 




suggested that, when it comes to bats, preconceived negative ideas that have their basis in 
human fears and widespread mythology can be countered with accurate scientific 
information (Prokop & Tunnicliffe, 2008). For some animals, such as spiders and snakes, 
the fear may be so deeply engrained that no corrective information can undo negative 
preconceptions (Prokop & Tunnicliffe, 2008). By contrast this finding may be good news 
for bat conservation, since negative attitudes stemming from belief in folklore or myths 
about bats might be overcome with knowledge of their unique sociality and their role in 
the ecosystem. Such information can educate people about bats as they actually are, rather 
than what the media has led many people to believe about them. 
In England, once bats became protected in the 1980’s, people began to complain they 
could do nothing about shifting bats roosting in their barns and houses. Thirty percent of 
the complaints made to the National Conservancy Council (NCC) about bats residing in 
their homes (mainly in attics) stemmed from irrational fears based on myths. 
Encouragingly, the majority of those requesting the removal of bats in their house changed 
their minds after being provided with accurate and myth-dispelling facts about these 
harmless animals (NCC data; Morris, 1987). 
 
5.3 Transmitting information via various media 
Mechanisms for transmitting scientifically accurate information about bats are numerous 
and varied. Morton (1992), in studying attitudes towards bats in the Pacific, recognised 
that “few groups of animals are so poorly understood and unappreciated as bats” (p. 167). 
She proposed that the solution was to organise a system by which biologists disseminated 
information about bats’ usefulness in the environment, alongside their threatened 
conservation status. This critical information would then be delivered to the public in the 
Pacific Islands via trained educators and environmental groups in efforts to raise 
awareness and money for bat conservation.  
Morton suggested that a survey designed to collect information on people’s attitudes 
towards bats would be a valuable asset in developing a long-term strategy for 
conservation. She proposed that education initiatives emphasising the strengths of citizen 
science in conservation efforts would also be helpful in engaging the public, lamenting the 





Several media and consumer-based platforms were used to promote positive attitudes 
towards bats throughout England. Thirty-thousand free bat information booklets were 
distributed in 1982, and picture books were brought out as well that portrayed bats as fun, 
friendly animals (Morris, 1987). Christmas cards, car stickers, wallpaper and mugs with 
bat designs also became popular (See Fig. 5). Morris (1987) explains how, “These 
engaging portrayals help powerfully, but subtly to change the public image of a group of 
animals that had hitherto elicited almost universal revulsion.” (p. 230). Although such 
representations are anthropomorphic, emphasising the positive attributes about bats 
changes the narrative around this maligned species without skewing the truth too much. 
For example, bats can be ‘friendly’ to one-another, if their behaviour is operationalised in 
human terms (see Chapter 5). 
 
Figure 5. Car sticker to promote bat conservation in England (Morris, 1987). 
 
Morton (1992) recommended billboards, movie theatres, pamphlets, educators and video 
advertisements to spread awareness and increase positive feeling towards bats in the 
Pacific. While these were excellent platforms to spread information in the 1990’s (when 
her proposal was written) advances in technology mean that there are new social media 
tools by which to share these important messages more rapidly and to a worldwide 
audience. 
5.3.1 Nature documentary as a platform 
As mentioned in Chapter 3, the service done by nature documentaries has been immense in 
changing the world’s attitude towards historically vilified species, such as sharks. This 
medium may also be an excellent way to transmit positive information about bats, helping 
to shift public attitudes and, hopefully, to stall the formidable decline of bat populations.  
The support shown for Greenpeace’s anti-whaling campaign, for instance, was successful 




considering that most of the people protesting against whaling and aiding the cause have 
likely never seen a whale first-hand, and many never will. Without campaigning through 
various media such as television and radio, the majority of people would never have been 
aware that such a system of whaling even existed. Videos can allow simulated close 
contact experiences with animals in ways that viewers would never experience off-screen 
and that were impossible only decades ago (Morris, 1987). 
Bats can also benefit from positive exposure through documentaries. Just as it did for 
whales, such a strategy can serve to reach many in the population who would not normally 
see bats first-hand. Previously inaccessible filming situations involving bats are now 
available to filmmakers who are equipped with night-vision cameras and infrared 
technology, since such contemporary equipment is now both high-quality and affordable. 
Furthermore, with the advent of smartphones and video-sharing websites such as 
YouTube, nature documentaries can be broadcast to millions online.  
For example, a video of a slow Loris being tickled was brought to the attention of millions 
when animal behaviourist Anna Nekaris helped produce a nature documentary that 
showcased the illegal slow Loris pet trade, an underground practice threatening to hasten 
this species’ extinction in the wild. As a consequence, the public became a powerful force 
to advocate this animal’s conservation and demanded that the initial tickling videos be 
taken down. This shows how nature documentary can be a powerful tool for change and 
can have immediate impacts on attitudes and opinions, even motivating the public to take 






6.  What kind of information would change people’s opinions 
about bats? 
 
It would be valuable to know what kinds of information about bats could stimulate the 
public’s interest, invoke empathy and increase overall positive attitudes. Once such key 
information is identified, it could then be used, for example, at the start of a booklet, on a 
poster or billboard, or emphasised in a short Public Service Announcement (PSA) on 
television. It would also be useful to learn if certain demographics respond differently to 
the same information (e.g., as a function of the target audience’s age, gender or annual 
income). 
6.1 The experiment 
The current research was undertaken in an effort to discover if emphasising one set of bat-
related information over another would invoke a stronger conservation-oriented response 
in viewers, in the context of a short documentary film. As previously discussed, people 
have biases towards certain animals. This is due to perceived attributes of these animals 
considered attractive, for example; intelligence, cuteness or usefulness. To turn things 
around for bats, it would be useful to emphasise these features that people admire in more 
popular species.  
The New Zealand public can fund or participate in bat projects at a community level (e.g., 
in volunteer pest-control operations, protecting roost trees or monitoring bats). Therefore, I 
wanted to find out which specific attributes of bats should be emphasised in these 
community-directed messages. My aim was to find how best to engage and motivate the 
public to care about native bats and to become supportive of, or donate to, these animals’ 
conservation.  
To test the categories of information that might have this effect, I searched the existing 
literature on favourite animals, animal attitude dimensions and successful conservation 
marketing to inform me about the kinds of points I should pit against each other in my 




6.2 What factors could improve attitudes towards bats? 
As reviewed in Chapter 4, previous research in the field of anthrozoology suggests that 
there are certain species attributes that will influence people’s preference for different 
animals. Although there is a paucity of research in this field, all researchers tend to expand 
on work carried out by Stephen Kellert, who has extensively researched the attitudes of the 
American public towards animals. As there is no study to my knowledge on the attitudes 
of the New Zealand public towards animals, I shall draw mainly from the work of Woods 
(2000) who did a thorough examination of the Australian public’s attitude to animals, 
building on the work of Kellert (1989). As this work is more recent, and Australian culture 
is arguably more similar to New Zealand’s culture than that of America, it is more 
appropriate to use this study.    
We are predominantly attracted to aesthetic physical features of animals (e.g., shape, size, 
form, fluffiness and big eyes) and secondarily, to the species’ perceived intelligence (e.g. 
consciousness, problem solving and ability to feel pain) (Woods, 2000). Since bats have 
been demonised across most cultures, people expect them to be neither cute nor intelligent.  
Other factors presumed to underlie human preferences of animals include recognising their 
similarities to humans, ‘biophilia’ (a person’s natural inclination to feel empathy towards 
living things), the large size of the animal, and whether or not the animal is perceived as 
being useful to humans. By systematically targeting such established characteristics and 
applying them to bats, I sought to positively alter viewers’ perception of bats through the 
use of manipulated video messages. In the present study I wanted to evoke a strong feeling 
amongst participants for bats. Therefore, from the work of Kellert (1989), refined by 
Woods (2000) I chose to examine the top three features most influencing preference for 
animals, and attempted to emphasise these preferred features in New Zealand native bats 






This is the number one factor that predicted preference for animals in the study by Woods 
(2000) (see table 1). The larger the animal, the more positive are people’s attitudes toward 
it. However, as bats in New Zealand are microbats, with bodies no larger than the size of a 
human palm, this size-related finding poses problems for efforts to evoke positive feelings 
towards them.  
6.2.2 Aesthetics 
Aesthetics are second on the features of the preferred animals list compiled by Woods 
(2000). When participants were given an opportunity to donate to a conservation cause, 
“cute” images of the animal were much more effective in getting them to donate than the 
use of a nondescript dot representing the animal (Hsee & Rottenstreich, 2004). Many 
conservation initiatives strive to engender feelings towards animals using cuteness. As 
discussed in Chapter 3, features that are considered cute (e.g. big eyes, large forehead) 
invoke feelings of care and affection due to their similarities to the features of human 
Table 1: Factors Important to Preference for Animals (Woods, 2000; modified 
from Kellert, 1989) 
1. Size: larger species more preferred  
2. Aesthetics: animals considered "attractive" are more preferred 
3. Intelligence: animals considered to have capacity for reason, feeling and emotion 
preferred 
4. Danger to humans  
5. Likelihood of inflicting property damage  
6. Predatory tendencies  
7. Phylogenetic relatedness to humans  
8. Cultural and historical relationships to humans  
9. Relationship to human society: pet, domestic animal, game, pest etc 
10. Texture: bodily appearance and structure. The more unfamiliar to humans, the less 
preferred  
11. Mode of locomotion: generally, the more unfamiliar to humans, the less preferred  
12. Economic value of the species to humans. 
Table 1: Factors I portant to Preference for Ani als ( oods, 2000; odified 
fro  Ke lert, 1989) 
1. Size: larger species more prefe red  
2. Aesthetics: animals considered "a tractive" are more prefe red 
3. Inte ligence: animals considered to have capacity for reason, feeling and e otion 
prefe red 
4. Danger to humans  
5. Likelihood of inflicting property damage  
6. Predatory tendencies  
7. Phylogenetic relatedne s to humans  
8. Cultural and historical relationships to humans  
9. Relationship to human society: pet, do estic ani al, ga e, pest etc 
10. Texture: bodily appearance and structure. The more unfamiliar to humans, the le s 
prefe red  
11. ode of locomotion: genera ly, the more unfamiliar to humans, the le s prefe red  




infants (Gould, 2008). Wilson (1984) found that people’s beliefs that animals and nature 
possessed intrinsic beauty positively influenced conservation efforts. 
Bats, unfortunately, are often seen as ugly and vicious in the popular imagination. Vampire 
bats probably spring to mind when many people think of bats, simply because they are the 
species most commonly represented in popular media. These animals epitomise a symbol 
of evil, sucking the blood of innocent creatures, and they have been linked repeatedly with 
vampires such as Dracula (1931). In contrast to such negative portrayals, the footage used 
in the present study featured fluffy, curious and gentle little animals. The background 
music was designed to provide an uplifting and positive atmosphere. It would be hard to 
give information that was purely about the positive aesthetic qualities of bats in the 
voiceover; so instead, a video with no voiceover at all could be used to draw viewers’ 
attention to the images and the aesthetic qualities of the bats. 
6.2.3 Intelligence and similarity to human behaviour  
As discussed in Chapter 3, anthropomorphism involves emphasising the similarities 
between humans and animals, and it tends to be very effective in garnering sympathy for 
endangered species. When it comes to conservation practices, our perceived intelligence of 
animals is often more important than a species’ actual cognitive capabilities (Woods, 
2000). Woods found that perceived intelligence was the third most important feature to 
predict people’s preferences towards animals (see table 1). Scientific research into animal 
consciousness and intelligence often makes people’s attitudes towards animals more 
positive by heightening the animal’s perceived similarity to humans (Degrazia, 1996). 
Roosting bats have complex social behaviour. Communal behaviour is likely to develop 
due to evolutionary benefits. These include the sharing of information, increased foraging 
efficiency, predator deterrence, or thermoregulation (Wilkinson, 1985, as cited in 
O’Donnell, 2001). Both of New Zealand’s species roost communally, so they are likely to 
have some or all of these adaptations. 
A comprehensive study on Bechstein’s bats, a species found throughout Europe, revealed 
that individual bats develop ‘friendships’ with one another, relationships that can endure in 
spite of long separations. Such friendships resemble relationships formed by elephants, 
dolphins and primates, all of which are generally perceived as intelligent animals by the 
public (Kerth, Perony & Schweitzer, 2011). Both species of New Zealand bats roost in 




their roost mates. Furthermore, O’Donnell found that long-tailed bats within roosting 
groups developed “long term non-random associations among individuals” (O’Donnell 
2000b, p. 1). These could be somewhat analogous to human friendships (O’Donnell 
personal communication.). Species whose individual members form relationships with one 
another and that live in complex social structures require more advanced socio-cognitive 
functioning; commonly known as “intelligence” (Kerth et al., 2011).   
Kerth et al. (2011) argue that, considering the challenges and constant changes to bats’ 
relationships, with groups that break up and reassemble frequently, they may require 
superior cognitive functioning to that of even a primate or elephant (Kerth et al., 2011). 
Proving that individual animals have what are analogous to human friendships is 
impossible, as it would involve an intangible emotional connection that cannot be 
empirically ascertained. However, it would be naïve to say that there could not be 
something resembling an emotional connection that keeps bats loyal both to one another as 
individuals and their unique social groups, year after year. 
O’Donnell (2000b) hypothesised that long-tailed bats may roost in discrete groups because 
they might be able to learn by observation, as do humans. This could be an explanation for 
how the traditional trees are remembered and used by bat progeny. By sharing information 
or learning from their social group’s movements at a young age, bats reuse the group’s 
favoured roosts as adults, a ritual that may maintain their social group over several 
generations (O’Donnell, 2000b). 
Furthermore, Pfalzer and Kusch (2003) found that bats use social calls in a wide variety of 
circumstances. Some situations conferred similar patterns of bat vocalisation (or 
“phrases”) and in other situations the vocalisations were diverse. This provides evidence 
that bats could have patterns of speech that are somewhat analogous to human language. 
Calls are highly variable, but are probably able to be interpreted and understood by bats 
because additional evidence suggests that they can perceive fine differences in patterns of 
calls termed “melodies.” The types of calls described by bat ethologists include aggressive 
calls, “increasing irritation” calls, calls from a mother to identify and find her pup, and 
hunting calls that serve to coordinate foraging (Pfalzer & Kusch, 2003).  
New Zealand native bats also produce a wide range of calls and vocalisations, extending 
from sounds that are within the human auditory spectrum (e.g., for social calls, see Lloyd, 




Dawson, 1997). Parsons et al. (1997) postulate that the call type of long-tailed bats may 
also be family, social group, age or gender specific, as is the case in many other species of 
bats. Such details are relatively complicated information to be transmitted and received by 
an animal, once again requiring advanced social cognition.  
By deploying such vocalisations, the identification and retrieval of a long-tailed bat pup by 
its mother was documented in Fiordland (O’Donnell, Sedgeley, Dymond, Bach & 
Simpson, 1995), and male short-tailed bats are known to produce calls in order to attract 
mates (Lloyd, 2001). It is therefore reasonable to presume that New Zealand’s bats have 
other ways of communicating highly complex social information, like those documented 
for other bat species (Pfalzer and Kusch, 2003). 
Long-tailed bats also have different calls for the search phase of hunting and approaching 
their target, and still another vocalisation for homing in on the target as they swoop in to 
catch their prey. To do this, they must modify their outgoing calls to make them shorter 
and faster. Otherwise, they would create a jarring effect and have difficulty reconciling the 
precise location of the prey (Parsons et al., 1997). This hunting tactic also requires 
considerable cognitive ability. 
Behavioural studies are very hard to carry out with bats due to their elusive nature. 
Extensive work and funding is required to obtain data on even relatively straightforward 
activities. This may be why controlled social and cognitive behaviour studies have never 
been carried out for the two species of New Zealand bats. However, even informal 
observations can help us to better understand these mysterious creatures. For example, I 
personally recorded a long-tailed bat on camera; this required illuminating the animal with 
a bright light for video capture. Instead of flapping and panicking, as would many other 
wild animals, it put its wing over its eye to shield it from the light. This behaviour struck 
me as quite human-like. Such anecdotal accounts may lack formal scientific analysis, but 
are nonetheless powerful narrative tools for communicating information to the public 
about these misunderstood species. 
When provided information about animal social behaviour and cognition, people make 
their own inferences about what this means in terms of the animal’s ability to think and 
feel. For example, the finding that juvenile long-tailed female and male bats switched 
between social groups only occasionally and just for one night at a time (O’Donnell, 




People seem to anthropomorphise automatically, enabling them to bring another species’ 
behaviour into the human realm of understanding. 
We relate to animals seen as intelligent because we essentially see ourselves in them, 
including capacities such as reasoning, self-awareness and the ability to form meaningful 
relationships with other individuals. The perceived similarity between the experiences of 
an animal and our own generates empathy. This, in turn, can change attitudes, which can 
then inspire action. 
6.2.4 Usefulness 
On the scale of factors important to preference for animals (Table 1), features associated 
with a species’ usefulness to humans were much further down the list than those we have 
discussed so far (i.e., appearance and intelligence). ‘Relationship to human society’ was 9 
of 12 on the list, and ‘economic value of the species to humans’ was ranked last. Kellert 
(1984) reported that children preferred animals eliciting an emotional response (e.g., 
penguins) over more utilitarian animals (e.g., cows). 
Despite these findings, many conservation campaigns employ the “usefulness” of an 
animal to influence people’s perception of that species. For example, the hyperbolic 
campaign to raise funding and awareness about the decline of frogs implies that, if frogs 
go extinct, there will be insects everywhere and in great numbers (fig. 6). This is of course 
an exaggeration, but it nonetheless got people to think about the animal in a way that 
relates it to their own personal interests. In fact, favouring conservation for a given species 
out of one’s own selfish interests may be a stronger motivating factor for many than 
simply seeing the intrinsic value of that animal. Fig. 7 equates sharks to healthy oceans, 
and is one of many campaign posters that asserts how important sharks, as apex predators, 
are to the ocean environment. Some of these posters speak of the collapse of primary 
industries as a result of shark overfishing. These campaigns, which rely on the audience’s 
ability to see the practical utility of animals, have been enormously successful (as detailed 






It is logical that people should see the value in animals that are valuable to humans. 
Research revealing animal’s usefulness to the broader environment has also made people 
feel more positively towards some species (Serpell, 2004). For example, after decades of 
being demonised by farmers and the media alike, prairie dogs in America were found to be 
a keystone species instead of simply an agricultural pest (Miller et al., 2000). They help 
aerate and fertilise the soil, provide a food source to many predators, and create habitats 
for other animals with their underground colonies.  
As discussed in Chapter 2, New Zealand bats are useful to humans in several ways. Short-
tailed bats pollinate rare plant species, and long-tailed bats are good pest-control, flying 
around urban areas and helping to control potentially disease spreading or biting insects. 
Ben Paris, the biodiversity officer in charge of promoting bat awareness at Auckland 
Council, as well as Facebook’s ‘NZ Batman,’ strongly believes that emphasising bats’ 
usefulness to humans will invoke better attitudes towards them:  
Figure 6. A Vancouver Aquarium 
campaign to advocate for the survival 
of frogs (Norman, 2008). 
Figure 7. A campaign by the Dutch shark 
society to ban shark fishing, longlining and 




“Bats provide essential ecosystem services, both the short tailed bats with their 
pollination and long tailed bats with their insect control they’re all really important 
and once the public figures that out I think that they’ll value bats a lot more and 
want to do more to save them and [help with] conservation efforts” (personal 
interview).  
Although several studies have suggested that emphasising the utility of bats to humans 
would be advantageous for their conservation (e.g. Barnes, 2013; Morton 1992), there 
have been no studies to test the effectiveness of this approach. Therefore, one aim of the 
present research was to test whether emphasising such information is more effective than 
highlighting bat intelligence.  
6.3 Intelligence vs. Usefulness: which will be the best way to portray bats? 
As far as I am aware, no studies have manipulated the emphases on certain features in the 
video presentation of an animal to see if doing so has differential effects on people’s 
attitude towards that species. With “size” and “aesthetics” ruled out as testable variables 
for bats, “usefulness” and “intelligence/similarity to humans” seemed important traits for 
assessing the most powerful aspects of New Zealand bats for promoting positive attitudes, 
encouraging volunteer efforts, and soliciting donation for these animals’ conservation.  
Seeking further literature on the subject, I discovered that other researchers have agreed 
upon a binary scale of attitudes towards animals. Harwood (1928) was one of the first to 
write about attitudes towards animals in a scholarly context. He proposed a continuum, 
with anthropomorphism at one end and anthropocentrism at the other. Building on this 
hypothetical model, Serpell (1986) proposed a “motivational framework” with two 
dimensions. One of these was based on sympathy and affection; and the other, upon 
economic self-interest.  
In 2004, Serpell revised his model of how we view animals. He saw two basic filters 
through which animals were perceived by humans. The first category he referred to as 
“affect,” which is the emotional response that one has to a given animal. At one end of this 
affect spectrum is love and sympathy and the ability to identify with the animal; at the 
other end is fear and loathing and not being able to identify with that organism. This 
second dimension he called “utility,” a construct involving the extent to which an animal is 















Figure 8. Diagram of the relationship between affect and utility attitude dimensions (Serpell, 
2004). 
 
Additionally, Serpell (2004) used the term “attitude modifiers” to describe factors or items 
of information that have the potential to change people’s emotional response to the animal, 
or their perception of the animal’s usefulness. However, he does not suggest whether 
attitude modifiers that appeal to one attitude dimension over the other would be most 
effective. In fact, very little research has examined what information should be prioritised 
about animals that have historically been demonised in order when attempting to improve 
attitudes towards them. Drawing on Serpell (2004), the current study sought to improve 
attitudes by offering information related directly to either the dimension of “affect” or 
“utility.” 
Based on the available evidence, the best way to ameliorate negative attitudes about bats 
should be to anthropomorphise them. Although people’s attitudes towards animals can 
improve if they are perceived to be useful to humans, this is not always the case. This kind 
of perception may not be as strong as the intrinsic ability to empathise with an animal that 
comes from seeing its similarities with humans (Serpell, 2004). It seems logical that 
scientific details that play upon such similarities will yield a more positive opinion and 
outlook towards bats. Ultimately, these more positive feelings should affect motivations 




My research involved two videos with testable narration. The first of these aimed at 
eliciting the anthropocentric attitude (Harwood, 1928). For simplicity, this video will be 
called the usefulness film. It attempted to tap into the self-interest, or utility dimension of 
human’s perception of animals, by revealing bat-related facts that may appeal to those 
inclined to think of animals in terms of human interests.  
By contrast, the second video aimed at eliciting the attitudinal dimension of 
anthropomorphism (Harwood, 1928), and was designed to promote feelings of sympathy, 
identification and affection towards the bats in the film. Hereafter, this version will be 
referred to as the intelligence film. The intelligence video will try to tap into the dimension 
of sympathy and affection (Serpell, 2004). Revealing facts about bat intelligence may instil 
in people an appreciation of a human-like mind in bats, and they may thus empathise and 
feel affection towards these animals.  
By comparing these two video conditions, one emphasising bat’s usefulness to humans, 
and the other featuring bat intelligence, I sought to find ways to improve science 
communication when it comes to persuading the public to care about, and to get involved 
in bat conservation.  
 
6.4 Demographic links on attitudes towards bats 
 
6.4.1 Gender 
Numerous studies have indicated that the genders may differ in their way of relating to and 
perceiving animals. In a study on sex differences in attitudes toward animals, Kellert and 
Berry (1987) found a dramatic effect of gender; females tended to report stronger 
emotional bonds with animals and to anthropomorphise other species more as well. The 
authors suggested that gender was the most important demographic factor in predicting 
attitudes towards animals. This was consistent with the finding of an earlier study by 
Pomerantz (1977), in which young girls had a much more anthropomorphic and aesthetic 
orientation towards animals than did their male peers. 
Although females express greater emotional attachment to individual animals, they also 
demonstrate greater fear and indifference to animals in general, especially to wild species 




and worldview concerning the place of animals in nature. Overall, males exhibit a greater 
knowledge of wild species and a more utilitarian, controlling attitude towards animals. 
They are also more likely to express a desire to preserve animal species that are beneficial 
to ecosystem functioning and to the wellbeing of the environment. Herzog, Betchart and 
Pittman (1991) proposed that the gender roles in society may have a part in these 
differences, as women are encouraged to be nurturing and emotional whereas boys are 
socialised to be more utilitarian and stoic. 
There has been a paucity of research regarding gender-specific attitudes towards bats. 
However, Prokop et al. (2009) found that females tended to be less interested in and have 
more negative attitudes towards bats. The authors attribute this sex difference to the 
evolutionary instinct in females to care for themselves and their children. Therefore, they 
reason, women possess a stronger aversion towards perceived threats to health, and are 
more likely than men to fear species (such as bats) that can carry contagious and life-
threatening diseases. The finding that females are more fearful towards wild and 
potentially harmful animals is further evidenced by other studies (e.g. Surinova, 1971; 
Kellert & Berry, 1987). For example, mammalian predators, snakes and invertebrates were 
more likely to be reported as being feared and disliked by women than men in such 
studies. 
Cognitive differences may also underlie men and women’s different attitudes toward 
animals. Women have been found to empathise more readily than men, whereas men are 
more likely to “systemise”: the ability to understand biological and non-biological 
systems, such as an engine (Knight et al., 2004). Pifer, Shimizu and Pifer (1994) found that 
across 15 different countries, the belief in animal minds is stronger among females. The 
greater readiness to attribute mental states to animals means that women are more likely to 
have an emotional orientation towards animals. In the present investigation, these 
combined findings of sex differences suggest that women may be more influenced by the 
intelligence/social behaviour video condition, whereas men may find the usefulness video 
endears them more to bats. 
 
6.4.2 Age 
Previous research indicates that attitudes towards animals may also differ according to age. 




across America, and analysed the results in a five-part series of reports. One of these 
examined the differing opinions of children of various ages towards animals (Kellert, 
1985). Kellert found that younger children (6-10 years old) were not particularly 
concerned about animal rights or welfare, instead finding human needs to take precedence. 
They were also much more uninformed and utilitarian in their attitudes towards animals 
than were older children.  
Kellert also discovered that older children had more factual knowledge about animals, and 
that the most ecologically minded group of school children were those aged 16-17 years 
old. Participants in this age group were also more interested in having direct contact with 
animals, and they had a higher appreciation for wildlife. In a study with a wider age range, 
Kellert (1984) found that overall people under 35 had the least utilitarian interest in 
animals, and the majority of these individuals indicated an interest in and affection for 
wildlife. This age group also expressed the greatest concern towards the treatment of 
animals and the greatest opposition to cruelty and exploitation of animals. People over age 
75, by contrast, were the least knowledgeable about animals. It is worth noting, however, 
that Kellert (1984) found that, in general, Americans had a remarkably poor knowledge of 
wildlife. Thus, this result may not extend to the New Zealand public. 
In a subsequent survey, Kellert and Berry (1987) found that older participants presented a 
more utilitarian attitude towards animals. The authors interpreted these findings as an 
indication that older people, in general, may have fewer opportunities to be outdoors and 
to experience wildlife. Therefore, they may not express much interest in, or affection for, 
nature. Furthermore, as people age, their families and careers may take precedence over 
concerns for animal welfare and conservation, with animals seen in increasingly more 
functional terms (Knight, Vrij, Cherryman & Nunkoosing, 2004).  
This suggests that older participants in the present study may be more inclined to favour 
the usefulness video, and may be less willing in general to contribute to bat conservation. 
6.5 Hypotheses 
From the literature I deduce the following: 
Hypothesis one: The video carrying information of bats intelligence and similarities to 
humans will prove more effective overall on all criteria. 




Hypothesis three: Females will exhibit more negative attitudes towards bats in all groups. 
Hypothesis four:  Females may respond better to the anthropomorphic ‘intelligence’ video. 
Hypothesis five: Men will be more likely to report positive attitudes after watching the 
‘usefulness’ video. 
Hypothesis six: Older participants will be more likely to report liking bats and being 
willing to donate and volunteer after watching the ‘usefulness’ video. 
Hypothesis seven: Older participants will overall be less willing to contribute to bat 
conservation. 
6.6 Research objectives 
The objectives of this experiment were to gain some general data on attitudes towards New 
Zealand bats from the New Zealand public, as well as to see whether there is a link 
between demographics and this information. Another objective was to see whether there is 
a difference between groups surveyed that watched a video and the control that did not 
watch a video, in terms of effectiveness (effectiveness measured in terms of willingness to 
donate to bat conservation, willingness to participate in bat conservation programs and 
positive attitudes to bats). 
 
I also sought to determine whether a video emphasising bat intelligence and social 
behaviour invoking similarities to humans or a video emphasising the ecosystem services 
that bats provide invoking value to humans is more effective (on the criteria listed above). 








The purpose of this research was to determine the extent to which perceived animal 
intelligence or usefulness influences people to care, volunteer and donate to a conservation 
cause. This is particularly important for a misunderstood animal such as the bat, which has 
been frequently misrepresented in media as a fearful, bloodsucking creature affiliated with 
vampires and evil. As bats are endangered in New Zealand, and predicted to be extinct 
within 40 years without further action, this is particularly pertinent research. I wish to 
measure perceived intelligence and perceived usefulness of bats by manipulating the 
language used in video to describe these attributes. I want to measure the effectiveness of 
both of these perceived attributes in terms of attitudes and willingness to donate for bat 
conservation. 
Among other measures, I wish to use willingness to donate to the cause as a measure for 
how effective the video has been in eliciting an emotional and empathetic response in the 
viewer such that it motivates them to action. The principle reason for making many 
conservation films is to raise awareness for the cause and secondly, to motivate people to 
donate. With ever dwindling funding from the government for conservation initiatives 
many programs are coming to rely increasingly on public donations. As well as this 
willingness to volunteer will also be measured, as increased manpower for bat 
conservation projects will be beneficial for bat conservation in light of DOC staff cuts (see 
chapter 3 for more details). 
 
7.1 Research design 
Ethics Category B was applied for and approved by the Human Ethics Committee at Otago 
University. Participants were recruited at random in a public place. The consent form, 
video showing and post-viewing survey were all undertaken by the researcher (Sarah Cull-
Luketina). All participants were given the option of going into a draw to win $50. If they 
were interested in this option their email address was recorded solely to contact the winner. 






The subjects were assigned to one of four groups. This was done on a rotational basis in a 
certain area, to avoid bias. In the first 2 groups, participants watched one of two films 
(description of films below). The remaining two groups were control groups. One group 
did not view any film, but was asked to complete a survey (see appendix 1 for survey 
details) to determine attitudes to bats without any knowledge or opinions given by the 
researcher. This was to establish a baseline of general opinions about NZ bats. The other 
group watched a control video that had the exact same narration about bats at the start and 
finish as the other two videos, but in the middle, in place of the information about either 
bat intelligence or bat usefulness, there was no narration. The music was the same in all 
three films so this is what filled this space. This was to establish whether the visuals and 
base information themselves were sufficiently effective on their own to elevate baseline 
attitudes towards bats, or to see whether the information presented about bat intelligence or 
utility when isolated was the factor that was actually influencing the participants.  
 
After watching one of the three films, the participants all undertook the same questionnaire 
as the control survey, but with three added questions that were further measures designed 
to gauge which film was most effective (see appendix 2 for survey). All of the questions 
were designed to gauge the effectiveness of each treatment group. Effectiveness was 
defined as being whichever treatment group yielded the strongest response to a number of 
dependant variables: the willingness to donate and the amount participants were willing to 
donate, the willingness to volunteer and the amount participants were willing to volunteer, 
the attitude the participant felt towards bats or ‘battitude’, the word that was chosen that 
best described bats to the participant or ‘batword’ (out of a choice of six words, three with 
negative connotations and three with positive connotations), how interesting participants 
felt the films were or how much empathy for bats they felt after watching the films and 
whether or not a film changed their opinion towards bats. 
  
A worthy substitute to obtaining actual donations from people, is that of self-reported 
intention to donate or volunteer. According to Fishbein and Ajzen (1970), an individual’s 
intention to carry out behaviour (their readiness to act) is the best predictor of that 
individual’s actual behaviour.  
A 5 point Likert scale was used for ‘battitude’ and how interesting or empathetic the 




ideas (for example, interesting vs. not interesting) and strength of this felt by the 
participant (Likert, 1932). 
 
In order to mitigate the effect of outliers in the survey with a relatively small sample size 
per treatment group, input was sought from researchers Jesse Bering and Fabien 
Medvecky. It was decided that the two open ended questions regarding the amount 
participants would be willing to donate or the hours they would be willing to volunteer 
would have a limitation imposed to ensure that extreme outliers did not drastically skew 
the results. Therefore, the concept of a $50 draw that all participants who completed a 
survey would go into was developed. The participants were instructed that the hypothetical 
amount that they would donate would come from that $50 draw (and the following 
question asked if they would donate more than this amount). This provided an incentive to 
participate in the study as well as making the idea of donating seem more tangible and 
salient to participants.  
 
Other ‘willingness to donate’ studies have found that “Many respondents fail to make the 
required trade-off between their preferences for a certain environmental change and their 
budget constraints” (Lienhoop and Fischer, 2009, p.1). Therefore in the present study, the 
$50 to be won would be extra to their current economic status and budget requirements, so 
this may mitigate the effect found by Lienhoop and Fischer (2009). 
 
7.2 Films 
The films were same length and contained the same exact footage depicting New Zealand 
bats. The clip would start and end the same but the middle bit would vary between the two 
films.  The two films contained the same basic bat information: namely that there are two 
species of native bats in New Zealand, but they are endangered, largely due to 
deforestation and the introduction of mammalian predators. At the end of the films the 
message is that the participant can help out bat conservation in New Zealand by donating 
or volunteering for a conservation project. Animals perceived as being ‘cute’ or vulnerable 
(rare, fragile or sensitive) are often preferred (Serpell, 2004). As bats in movies are usually 
portrayed as aggressive, wild and threatening, portraying bats in my films as rare, 
vulnerable and threatened will be in stark contrast to those images of bats that have 




the urgency of native bat conservation and will hopefully appeal to people’s intrinsic 
affection and nurturing instincts towards the vulnerable. 
 
Social ‘norms’ are a strongly ingrained motivator of human behaviour. Behaviour that is 
perceived as being undertaken by the majority of humans has a powerful influence on an 
individual’s behaviour. This social learning is most likely an evolutionary throwback to 
what behaviours will confer survival to an individual. This has been reinforced by society 
in terms of ‘antisocial’ and ‘prosocial’ behaviour (Goldstein, Cialdini and Griskevicius, 
2008). Particularly in novel situations (like volunteering for a bat conservation project) it 
was found that people look to others’ behaviour to inform their own response to a situation 
(Griskevicius, Mortensen, Cialdini and Kenrick, 2006). Therefore the videos showing 
many people involved in volunteering for bat conservation may be a powerful tool to 
influence peoples own willingness to volunteer. 
 
Where the films differ is in the factual information that is presented by voice-over in the 
middle section of the film, which contains only natural history footage of bats obtained by 
the researcher (Cull-Luketina) or from the film Ghosts of Gondwana, with permission 
from Natural History New Zealand (NHNZ). 
 
One video contained facts relating to the two bats’ ecological service benefit to humans-
e.g.: Short tailed bats keep alive rare forest plants by pollinating them, long tailed bats can 
eat around 1000 mosquitoes an hour in urban areas, by studying bats we can learn more 
about navigational aids for the blind. The other video contains facts relating to intelligence 
and social behaviour therefore invoking similarities to humans-e.g.: Bats have been found 
to make long term ‘friends’, our bats also appear to hunt cooperatively, bats communicate 
to one another. 
 
7.3 Minimising bias 
Several steps were taken in order to mitigate potential biasing factors. 
 
Social desirability bias is the phenomenon in which people are more likely to answer 
according to what cultural norms are present in society, to make themselves look ‘good’. 




separate to the survey, so there was no way for them to be identified from their answers. A 
further mitigation occurred in order to minimise their potential want to appease the 
researcher, as once I had given them the survey I stood well away from them, and 
completely out of their line of sight.  
 
Furthermore Vohs et al. (2008) found that the thought of impending spending can 
significantly influence human behaviour. Thus, I put the hypothetical donation questions 
last in the survey, as the knowledge of these questions about spending money may have 
confounded the responses of other questions.  
 
The fact that people were selected at random (the first person to walk past was always 
asked to participate, and if they declined then the next person immediately after them was 
asked) means that the sample was as representative as it could be. This is very important in 
the present study with subgroups that are relatively small, although a statistical consultant 
had confirmed that they were big enough to achieve statistical power. As Dunedin has a 
great number of students, and much of the study was conducted around the university, 
many of the participants may have been of a higher education level than the average New 
Zealander. This may have influenced the results to some extent, however, the effect of 
education level upon attitude towards bats and willingness to contribute to bat 
conservation was beyond the scope of this study. The data may not be generalizable to the 
wider public, therefore this research should be regarded as exploratory.  
 
7.4 Analysis 
A statistical consultant, at the statistics department of the University of Otago, gave advice 
before data was obtained about the best sample size within the time frame to achieve 
statistical power. This advice was taken on board, and 120 participants were surveyed, 
with 30 in each group. The data were analysed in the statistical package SPSS and 
Microsoft Excel.  
 
Another statistical consultant was met with after the survey was undertaken to determine 
how best to analyse the data. The Pearson chi square test was deemed to be a satisfactory 
measure of statistical significance. In addition the cross-tabulation (crosstabs) function 




which displays the frequency distribution of each variable. This is a particularly valuable 
tool for surveys as it can show the interaction of the two variables, and when combined 
with the Pearson chi square, whether or not the interaction was statistically significant. 
 
In order to keep the frequency count above the minimum level for the chi squared test, 
categories needed to be made from the data. These were made with input from the 
statistical consultant from the University of Otago. Dependent variables were also put into 
categories for some analyses: number of hours willing to volunteer, amount of money 
willing to donate, battitude, batwords, interest in the films, and empathy evoked from the 
films.  
 
IN THE CASE OF INCOME, TWO GROUPS WERE MADE:  
 
Category 1: 0-15,000 n=62 (low income group comprised predominantly students and 
those in only part-time employment)  
 
Category 2: 15,001-150,000 n=42 (group that is earning money in part-time or fulltime 
employment, including PhD students paid a wage.) 
 
 
IN THE CASE OF AGE, FOUR GROUPS WERE MADE:  
18-22 years. When people are young and most likely to be students that are either 
unemployed or working part time around their studies.  
 
23-30 years. The age range when many people are starting their career after having 
finished their studies. Some of these were post-graduate students earning a salary of 
$25,000 a year. 
 
31-49 years. The age range when many people are settling down with a stable job and 
income/location. In the lower end of this group, many are starting families. At the upper 





50-68 Stage of life where the children may have grown up, people are nearing the mid to 
end of their careers and some will be retiring. 
 
NUMBER OF HOURS WILLING TO VOLUNTEER AND AMOUNT WILLING TO 








VOLUNTEER HOURS  
 
LOW: 1-8 hours (1 work day or less) 
MEDIUM: 9-25 hours (up to 3 work days) 
HIGH: 26-72 hours (4-9 work days) 
 
INTEREST IN THE FILMS WAS GROUPED INTO THREE CATEGORIES 
1= NOT INTERESTING (1 and 2 on the Likert scale) 
2=NEUTRAL, neither interesting nor not interesting (3 on the Likert scale) 
3=INTERESTING (4 and 5 on the Likert scale) 
 
EMPATHY EVOKED BY THE FILMS WAS GROUPED INTO THREE CATEGORIES 
1=LOW EMPATHY (a 1 or 2 on the Likert scale) 
2=NEUTRAL (a 3 on the Likert scale) 





BATTITUDE WAS GROUPED INTO THREE CATEGORIES: 
(A ‘1’ on the battitude scale: I dislike bats greatly was omitted from the groupings as no 
participant chose this statement) 
1=DISLIKES BATS (From a ‘2’ on the battitude scale: ‘I somewhat dislike bats’) 
2= NEUTRAL (From a ‘3’ on the battitude scale: ‘I feel neutral about bats’) 
3= LIKES BATS (From both a ‘4’: ‘I somewhat like bats’ and a ‘5’ on the battitude scale: 
‘I like bats a lot’ 
 
BATWORD WAS GROUPED INTO TWO CATEGORIES: 
1=POSITIVE BATWORDS (The batwords that carried a positive connotation: ‘Intelligent’, 
‘Useful’ or ‘Cute’) 
2=NEGATIVE BATWORDS (The batwords that carried a negative connotation: ‘Scary’, 
‘Gross’ or ‘Pest’.) 
 
7.5 Demographic statistics 
Of 120 participants, 63 females (52.5%) and 57 males (47.5%) were surveyed. Eighty-
seven participants had spent most of their lives (over 50%) in New Zealand, and the 
remaining participants had spent most of their lives in Asia, Europe, North America or 
South America.  
Sixty-six of the participants were students, both undergraduate and postgraduate. The 
annual income range was from $0-$125,000. The average was $24067.3 (see Fig. 9). The 
age range was from 18-68. The average age was 31 (see Fig. 10). 
The factors of age and income were highly correlated. (p<0.0001). 85.7% of respondents 
aged 18-22 were earning less than or equal to $15,000/year. 72.7% of respondents aged 
50-68 were earning more than $15,000/year. 82.5% (99) of participants knew there were 







7.6 Demographic spread between groups 
Every treatment group had 30 participants in each. Each treatment group was roughly half 
male half female participants. The table below shows the numbers of males in female in 
each condition. 
 




MALES 15 15 14 13 
FEMALES 15 15 16 17 
 
Table 2. The numbers of males and females in each treatment condition. 
 
The ages were quite evenly spread between the 4 groups (there was not a significant 
difference in the spread of ages amongst the treatments at p=0.805). When tested in SPSS, 
the link between income and treatment group was not significant, so people of various 
incomes were spread reasonably evenly throughout the four treatment groups. 
Figure 10. Frequency distribution of the ages of 
participants in the study 
Figure 9. Frequency distribution of the annual 





The spread of people from overseas and in New Zealand was about even between the 
groups. The table below shows the number of people per condition that had lived overseas 
for over 50% of their lives, or in New Zealand for over 50%.  
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By filling in a control survey, or taking a survey after exposure to one of three videos, 
participants were asked to report their willingness to donate, how much they would be 
willing to donate (donate amount), their willingness to volunteer, how many hours they 
would be willing to volunteer (volunteer hours), their attitude towards bats (‘battitude’) 
and the word they felt best described bats (‘batword’).  This chapter presents the results of 
the measurement of these variables, comparing the three video groups and the control 
survey group. Later in this results chapter, the main results are analysed according to the 
demographic characteristics of the sample. 
The table on the next page shows which treatment group achieved the highest score for 
each of the dependent variables measured.  The treatment group yielding the highest result 








HIGHEST PROPORTION OF PEOPLE WILLING TO 
DONATE 
 
   
HIGHEST PROPORTION OF PEOPLE WILLING TO 
VOLUNTEER 
 
   















MOST POSITIVE BATWORDS   
 
 
MOST INTERESTING VIDEO ON AVERAGE 
 
   




GREATEST POSITIVE CHANGE IN OPINION 
 
   
 
Table 4.  Summary of highest scoring results for each dependent variable by treatment 
group. 
 
8.1 Results by treatment group 
To test the hypothesis that the primary experimental variable (intelligence video, 
usefulness video, control video, no video) influenced participants’ responses on the survey 
items, I assessed survey responses to determine whether or not there was a significant 






Figure 11. Number of participants that reported ‘yes’ to whether they were willing to donate 
or volunteer for each group. 
 
Figure 14 illustrates that the usefulness video generated the highest number of affirmative 
(‘yes’) responses both for participants’ willingness to donate to bat conservation and 
volunteering for conservation efforts. By contrast, those participants assigned to the 
intelligence group were the least willing to donate for this cause, even less so than those 
who did not watch any video. With the exception of those in the intelligence group, people 
were more willing to donate money than to volunteer their time to bat conservation. 
 
WILLINGNESS TO DONATE  
All participants were asked whether or not they would be willing to donate money for the 
purpose of bat conservation. The response options were ‘yes’ or ‘no’, and 51.7% of 
respondents across the treatment groups said they would donate. For every group, apart 
from those that watched the intelligence video, people were more likely to say yes than no 
when asked about their willingness to donate money.  
The results were not significant for this variable. However, a general trend indicated that 
watching the usefulness video did make people somewhat more willing to donate, given 
that 63.3% of people that watched the usefulness video were willing to donate, whereas in 
the control video, 53.6% of participants were willing to donate, in the control survey 
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In addition to willingness to donate money for bat conservation, participants were also 
asked how much funding they would provide for these efforts. To make the responses of 
the participants comparable, they were entered automatically into a lottery drawing to win 
$50 dollars. Knowing this, participants were asked how much they would be willing to 
give of the $50 to bat conservation in the event that they won this prize money. The 
response categories were divided into ‘low’, ‘moderate’ and ‘high’ in regard to how much 
money participants were willing to contribute to bat conservation (please see the methods 










Figure 12. Amount of hypothetical money that each treatment group would donate. 
 
In order to determine the relative distribution of money across the different treatment 
groups, the total values for each of the four participant groups were compared. Overall, 
these values were commensurate, indicating that no video in particular was more likely to 
induce people to donate money to bat conservation efforts. 
As discussed above, the video that had the most people willing to donate was the 
usefulness video, but the group that had the greatest proportion of people who would 
donate in the ‘high’ amount of money category was the control video (53.3%) followed by 
the control survey (50%), then the intelligence condition (46.7%) and finally the 
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The following table shows the average amount of money that each treatment group were 
willing to donate, out of those that indicated that they were willing to donate. 
 
Treatment Group Average $ 
Intelligence 31.7 
Usefulness 29.4 
Control Video 36.6 
Control Survey (no video) 33.3 
 
Table 5. Averages of hypothetical donation amount in each condition 
 
VOLUNTEER 
56.7% of people that watched the usefulness video, said that they would be willing to 
volunteer for bat conservation when asked this question on the survey. For all other 
treatment groups, this was considerably lower (40-43.3%), making the usefulness 
condition the only one in which people reported being more willing to volunteer than not. 
However, these results were not statistically significant. 
 
VOLUNTEER HOURS 
Those participants who reported that they would be willing to volunteer were also asked 
how many hours per week they would be willing to contribute for bat-conservation efforts. 
For the purposes of this analysis, the response categories were divided into ‘low’, 
‘moderate’ and ‘high’ in regard to how many hours participants were willing to spend 
volunteering (please see the methods for further information). 
There was no significant differences among the treatment groups in how many hours of 
one week participants were willing to volunteer.  Fifty percent of people that watched the 
control video would donate in the ‘high’ number of hour’s category, making it the group 
with the highest proportion of people who would commit a large amount of time to 
volunteering for bat conservation. However, a Pearson chi squared test revealed this was 








Control video 25.9 
Control Survey (no video) 22 
 
Table 6. Averages of hypothetical hours willing to be spent by participants on a bat 
conservation project for each treatment group 
 
Treatment Group Total hours 
Intelligence 31.7 
Usefulness 29.4 
Control Video 36.6 
Control Survey (no video) 33.3 
 




To determine the extent to which the different videos elicited specific ideas or attitudes 
towards bats, participants were provided with a list of words (“batwords”) and asked 
which term described their feelings toward these animals. The intelligence video group 
selected the word ‘intelligent’ the most (53.6%), followed by ‘cute’ (21.4%) and ‘scary’ 
(17.9%). No participant in this video condition selected the word ‘useful’ as the best 
description for bats. Those participants randomly assigned to the usefulness video were 
most likely to select the term ‘useful’ (37.9%), followed by ‘cute’ and ‘intelligent’ (both 
24.1%). For participants who had seen the control video, the word ‘cute’ was selected most 
often (43.3%), followed by ‘useful’ (30%). By contrast, this video led participants to 
choose the word ‘intelligent’ less often than any other group (13.3%). When batwords 




the control video had the highest instance of positive batwords chosen. Individuals 
assigned to the control survey (no video) chose ‘intelligent’ (37.9%) most often, followed 
by ‘cute’ (31%) and ‘scary’ (13.8%). For the negative term ‘scary,’ 38.5% of people who 
selected this batword had seen the intelligence video, 30.8% were from the control video 
group, 15.4% had been exposed to the usefulness video and 15.4% had taken the control 
survey (no video). A Pearson chi-square test revealed that the batword chosen and video 
watched were highly correlated (p=0.015). 
BATTITUDE 
Participants were asked to record their attitude towards bats on a 5 point Likert scale. Each 
point related to a statement indicating the strength of the participants feeling towards liking 
or disliking bats.  
Regarding the participants’ attitudes (‘battitude’) toward bats, the intelligence video and 
control survey (no video) groups were the only treatment groups for which participants 
said that they somewhat disliked bats.   
Treatment groups Average ‘Battitude’ 
Intelligence video 3.8 
Usefulness video 4.1 
Control video 4.1 
Control Survey (no video) 3.6 
 


















Figure 13. Instances of participant’s reported battitudes as a function of Treatment Group. 
 
The average battitude across all treatment groups was 3.9, compared with 3.6 for the 
control survey (no video) condition. 
GROUPED BATTITUDE 
1= DISLIKE BATS (‘I somewhat dislike bats’) 
2= NEUTRAL (‘I feel neutral about bats’) 
3= LIKE BATS (Both ‘I somewhat like bats’ and ‘I like bats a lot’) 
When the battitude was grouped into 3 categories, a Pearson’s chi square test revealed that 
the correlation between battitude and treatment group was significant (p=0.04). The 
control video had the highest proportion of participants in category 3, liking bats, with 



















Figure 14. Measures of Battitude by Treatment Group. 
 
VIDEO-SPECIFIC QUESTIONS 
For all participants assigned to one of the three videos, three additional questions were 
presented. The results for these questions are presented below. 
CHANGE OPINIONS 
Forty percent of all participants in the video groups reported that the videos had changed 
their opinions towards bats. These participants agreed with the statement ‘I feel more 
positively towards bats’. In comparison, 60% reported experiencing no change in opinion 
after watching the videos.  No participant agreed with the statement ‘I feel more negatively 
towards bats’. 
70% of participants who watched the usefulness video reported a positive change in 
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Participants from the video groups were also asked to rate how interesting they found their 
videos. The average rating for each group is shown in the table below. 
Video group Average rating out of 5 
Intelligence 4 
Usefulness 4.3 
Control Video 3.5 
 
Table 9. Average rating of how interesting participants found each video. 
 
Overall most people found the videos interesting (67.8%). Using a Likert scale of 5 (with 5 
being “very interesting”), participants were most likely to rate videos as ‘4’ on the scale, 
across all treatment groups. To further analyse this measure of interestingness, the Likert 
scale was grouped into three basic groups, as follows: 
1= Not interesting (1 and 2 on the Likert scale) 
2=Neutral, neither interesting nor not interesting (3 on the Likert scale) 
3=Interesting (4 and 5 on the Likert scale) 
When condensed in this way, a Pearson chi square test revealed that the interesting factor 
had a significant relationship with which video was watched. (p=0.01). 
As can be seen from the graph below, only in the control video group did any participants 
find the video ‘not interesting’, and fewer people in this group found the control video 
interesting than did those who watched the other two videos. When comparing the 
usefulness and intelligence video groups, the former was found to be most interesting by a 











Participants were asked to rate how much empathy the video of their treatment group made 
them feel for bats. The average rating for each group is in the table below. 
Video Group Average rating out of 5 
Intelligence 4.1 
Usefulness 4.1 
Control Video 3.9 
 
Table 10. Average rating of empathy for bats by video group 
 
The usefulness video had slightly more people rating the videos as a ‘4’ or ‘5’ on the 
empathy scale (86.7% compared with 80% in the intelligence video and 76.7% in the 
control video), but this result was not statistically significant. 
 Intelligence Usefulness            Control film  
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Crosstabs revealed that empathy was lower for the control video group - 50% of those 
reporting ‘2’ on the empathy scale were from the control group. Overall, 81.1% of all the 
participants across the treatment groups rated the videos as a ‘4’ or ‘5’ on the empathy 
scale.  
8.2 Demographic influences on dependent variables and interactions 
among the dependent variables 
By filling in a control survey, or taking a survey after exposure to one of three videos, 
participants were asked to report their willingness to donate, how much they would be 
willing to donate (donate amount), their willingness to volunteer, how many hours they 
would be willing to volunteer (volunteer hours), their attitude towards bats (‘battitude’) 
and the word they felt best described bats (‘batword’). Below are the results from all 
treatment groups combined and grouped by these dependent variables. Within each 
variable, the interactions are reported between the dependent variables and the independent 
variables that were recorded: age, gender, income, country and prior knowledge of bats. 
Some correlations among the dependent variables are also explored. 
‘BATTITUDE’ 
GENDER  
Gender had a strong effect on how people felt about bats (p=0.02), with men more likely to 
feel favourably inclined to bats than women: with 46% of women in the study feeling 
neutral towards bats (a 3 on the battitude scale), and 42.1% of men reporting liking bats 
somewhat (a 4 on the battitude scale). 
Battitude was further grouped into 3 categories, not liking bats, being neutral about bats, 
and liking bats. Fifty-one percent of women said that they liked bats to any extent, 





Figure 16. Grouped battitude by gender of participants. 
 
AGE 
For the age variable, a Pearson chi squared test failed to find any significant difference on 
the battitude measure. However, there was a trend towards significance (p=0.06) with 
those in the middle-aged bracket (31-49 years) being more likely to report liking bats ‘a 
lot’ compared to younger and older participants.  
Age Range Most frequently reported battitude 
18-22 3: I feel Neutral towards bats (41.7%) 
23-30 3: I feel Neutral towards bats (42.9%) 
31-49 5: I like bats a lot (44.8%) 
50-68 4: I somewhat like bats (47.1%) 
 
Table 11. Most reported ‘battitude’ by age range. 
 
INCOME  
 To ascertain whether income was associated with a person’s liking bats, these two factors 
were tested for correlation, and the results proved significant (p=0.003). Those earning 
under or equal to $15,000 most commonly reported (50%) that they felt neutral about bats 
Female 
Male 




















































































(a 3 on the battitude scale). By contrast, those earning over $15,000 most commonly 
reported (47.6%) that they liked bats somewhat (a 4 on the scale).  
When battitude was grouped as it was for the gender analysis, a significant correlation 
between income and attitude toward bats also emerged (p=0.005), with 78.6% of people 
earning over $15,000 liking bats compared to 46.8% of people earning under or equal to 
$15,000. 
WILLINGNESS TO DONATE  
When considering people’s willingness to donate money as a function of their battitude, 
these two factors did not have a statistically significant relationship. 72.7% of people who 
had a battitude of 5 were willing to donate. However, 40% of those who said they did not 
like bats (2 on the battitude scale) were still willing to give money for the purpose of bat 
conservation. 
WILLINGNESS TO VOLUNTEER 
Unlike for willingness to donate funds, battitude scores and participants’ willingness to 
volunteer were highly correlated (p<0.0001). Of those who had a battitude of ‘5’, 80.6% 
were in fact willing to volunteer. By contrast, only 42.9% of those with a battitude of ‘4’ 
said that they would be willing to volunteer their time for bat conservation efforts. This 
factor dropped precipitously for weaker battitudes: only 23.8% of those with a battitude of 
‘3’ (neutral) would volunteer, and no respondents with a battitude of ‘2’ were willing to do 
so. Grouping battitude as for the previous analyses, 61.1% of people who liked bats (a 4 or 
5) would volunteer.  
EMPATHY 
Battitude and empathy for bats after watching a video were highly correlated (p<0.0001). 
Those with a high battitude were likely to rate the videos as eliciting feelings of empathy 
towards bats compared to those with lower battitude ratings. For example, 67.7% of 
individuals with a battitude score of 5 similarly rated their empathy for bats after viewing a 
video as ‘5’ and 32.3% of these participants provided an empathy score of ‘4’. No one in 
this group reported feeling less than a ‘4’ on the empathy scale for bats. Of people that 
rated the videos as a ‘5’ on the empathy scale, 89.7% reported liking bats. By contrast, 
66.7% of those who were neutral about bats rated videos a ‘4’ on the empathy scale. 




rated the videos as being in the high empathy category (‘4’ or ‘5’ on the empathy scale) 
(p=0.006). 
WILLINGNESS TO VOLUNTEER 
BATWORD 
Batword and willingness to volunteer were highly correlated when batword was grouped 
into positive and negative (p<0.0001), with 96.2% of those who said they were willing to 
volunteer reporting a positive batword. With the exception of two participants, all 
individuals who said that they were willing to volunteer their time for bat conservation 
also selected a positive batword. Which specific batword was chosen was also strongly 
correlated with willingness to volunteer (p=0.007).  
 
WILLINGNESS TO DONATE 
INTERESTING 
There was a statistically significant correlation between how interesting people found the 
videos and whether or not they would donate (p=0.009). Out of those who were willing to 
donate, 80.4% found the videos interesting (a ‘4’ or ‘5’ on the interesting scale). 
EMPATHY 
There was a statistically significant correlation between willingness to donate and feeling 
empathy towards bats after watching the video (0.02), with 91.3% of people that were 
willing to donate rated the videos high on the empathy scale (a ‘4’ or a ‘5’). 
 
DONATE AMOUNT 
PRIOR KNOWLEDGE OF BATS IN NEW ZEALAND 
Knowing there were bats in New Zealand had a significant effect on how much money 
people would donate to bat conservation (p=0.04). 57% of people who did not know there 
were bats in New Zealand prior to watching the video were willing to donate in the ‘low’ 
amount category, whereas 50% of people that were aware of New Zealand native bats 





There was a strong correlation between batword chosen and the amount of money that 
people were willing to donate (p=0.03). Those who chose the word intelligent as the best 
descriptor for bats were the most likely to donate in the ‘high amount’ category, making up 
48.4% of people in this category.  
50% of those donating in the moderate category designated the batword ‘cute’. 
There was no significant correlation in crosstabs, when words were categorised, between 
choosing a positive batword and the hypothetical amount donated. Some people who found 
bats ‘scary’ and ‘gross’ donated in the highest category. 
BATTITUDE  
There was a significant correlation between battitude and donation amount when the 
former measure was grouped into 3 categories (p=0.015). In particular, 51.2% of people 




Participants’ gender and the number of volunteer hours were significantly correlated 
(p=0.019). Women were much more likely to volunteer a high number of hours per week. 
Of those participants who would give 40 hours in one week for this purpose, 76.9% were 
women, and only women were willing to spend more than 40 hours volunteering. Seventy-
five percent of those in the ‘high’ category of hours were female (50% of all women tested 
fell in this category). By contrast, 75% of males that reported being willing to volunteer 










Figure 17. The effect of gender on the number of hours participants were willing to 
volunteer (categorised by low, medium and high). 
 
 
8.3 Analysis of Demographics, Dependent Variables and Treatment 
Group 
The following is a report of notable results that emerged within treatment groups, of 
interactions between different variables. Here they are broken down by gender, age and 
income, as these demographics differentially affected other factors within certain treatment 
groups. 
GENDER 
GENDER AND TREATMENT GROUP AS THEY AFFECTED BATTITUDE 
The second video condition, which depicted the usefulness of bats, led to a significant 
difference in the battitude ratings of males and females. Males were more likely to report 
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Figure 18. The effect of gender on battitude grouped (either ‘neutral’ or ‘likes bats’) in the 
usefulness video condition. 
 
EFFECT OF GENDER AND TREATMENT GROUP ON WILLINGNESS TO DONATE 
The video that had the greatest difference between males and females in willingness to 
donate was the intelligence video condition (p=0.07), although this was not statistically 
significant. As can be seen in Figure 12, female participants were somewhat more likely to 
donate than male participants after viewing this video.  
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EFFECT OF GENDER AND TREATMENT GROUP ON DONATE AMOUNT 
Although not significant, females assigned to the control video condition tended to be 
more likely to donate money in the highest amount category than any other group. This 
result trended towards significance. Men in the usefulness video condition were most 
likely to be represented in the highest amount category, but this was not significant. 
 
 




GENDER AND TREATMENT GROUP AS THEY AFFECTED VOLUNTEER AMOUNT 
There was no significant interaction between video conditions and gender on participants’ 
willingness to volunteer, although males in the usefulness video condition were somewhat 
more likely to say that they would volunteer for bat-conservation efforts than those in the 
other groups. There was, however, a significant relationship between gender and the 
number of hours per week that participants were willing to volunteer, with females in the 
intelligence video condition reporting being willing to volunteer the most hours after 
watching the video (p=0.04). 






























































































Figure 21. The effect of gender on number of hours willing to be volunteered (categorised 
by high, medium and low) for the intelligence video condition. 
 
 
 THE EFFECT OF GENDER AND VIDEO CONDITION ON EMPATHY MEASURE 
The relationship of gender and reporting how much empathy participants gained for bats as 
a result of viewing the video was significant only for the control video (p=0.04). Females 
were more likely to find the video invoked empathy towards bats than males. 
 
 



















































































Figure 22. The effect of gender on empathy drawn from the control video. 
 
AGE  
AGE AND TREATMENT GROUP AS THEY AFFECTED BATTITUDE GROUPED 
In determining whether or not there was a relationship between a participant’s age and 
their battitude as a consequence of random assignment to conditions, these factors were 
found to be significant for the control video (p=0.034), with all people aged 31-68 in this 
category reporting that they liked bats after watching the video, which was not the case for 
the other age categories.  
AGE AND TREATMENT GROUP AS THEY AFFECTED WILLINGNESS TO VOLUNTEER 
The only significant difference between ages was seen in the control video condition. No 
participants who saw the control video and who were between the ages of 50-68 were 
willing to volunteer, whereas all participants in this video condition between the ages of 
31-49 said that they were willing to volunteer hours for bat conservation (p=0.01). By 
contrast, younger participants, those in the18-22 age range, overwhelmingly did not want 
to volunteer after watching the control video, exhibiting an effect similar to the oldest age 
group. 




































































INCOME AND TREATMENT GROUP AS THEY AFFECTED BATTITUDE GROUPED 
There was a significant correlation between income and battitude for participants assigned 
to the usefulness condition (p=0.003), whereby those who earned an annual salary greater 
than $15,000 were more likely to report liking bats after viewing this video than were 




Figure 23. The effect of income on battitude grouped (either ‘neutral’ or ‘likes bats’) for the 
usefulness video condition. 
 
INCOME AND TREATMENT GROUP AS THEY AFFECTED DONATE AMOUNT  
The relationship between income and the dollar amount willing to be donated was assessed 
as a product of treatment condition. These factors were significant only for the usefulness 
video (p=0.009). Participants in the higher income group were much more likely to donate 
in the highest amount category than those in the lower income group. By contrast, there 
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Figure 24. The effect of income on donate amount (categorised by low, medium or high) for 
the usefulness video condition. 
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This study aimed to assess people’s baseline opinions towards bats in New Zealand, and to 
test which of two videos was more effective at changing the general population’s attitudes 
towards these species: one with an accompanying narration about bat intelligence and their 
similarities to humans, and the other about bats’ utility to humans and the environment. 
Overall, people were most likely to choose the word “intelligent” to describe bats, 
followed by “cute” and “useful.” The average attitude overall towards bats was somewhere 
between liking bats and feeling neutral (i.e., indifferent) towards them. Rather surprisingly, 
no one reported greatly disliking bats. These results seem to suggest that participants in 
this study had a reasonably positive general attitude to bats.  
Overall, 45.4% of participants said they would volunteer for a bat conservation project and 
51.7% of respondents said they would donate to such a cause. Of 120 total participants, six 
people (5%) were willing to donate over $50, and all of these individuals were females 
who had prior knowledge of bats in New Zealand. Ninety-nine individuals (83%) were 
aware that there were bats in New Zealand prior to their participation in the study. I 
believe that, even a decade ago, this figure would have been much smaller, but 
unfortunately there are no older data for comparison. Smith et al. (2010) found that the 
media emphasised conservation issues that were either controversial or novel, and New 
Zealand native bats are currently enjoying a burst of media attention in the country 
because they are novel in the eyes of the public. Prior to this, few people seemed aware of 
their existence, let alone had knowledge of their biology and behaviour. It follows that we 
should capitalise on this current interest and create a campaign to generate funding before 
the window of attention closes. 
Hypothesis one, that the film emphasising bat’s intelligence and their similarity to humans 
would be the most effective for bat conservation, was not supported. Rather, the analyses 
revealed the opposite trend. Although there was no significant difference between the 
films, the usefulness video elicited more willingness to donate and a greater willingness to 
volunteer in conservation efforts. The usefulness video was rated higher on the interesting 
scale and the empathy scale than the other two films. Furthermore, the usefulness video 
elicited the greatest positive change in opinions about bats. Although these results were not 




volunteer willingness, positive attitude change, interest, and empathy) suggests that this 
manipulation holds the most promise in promoting positive feeling towards bats. In the 
present study, people seem to have been the most engaged by the film narration that 
appealed to utilitarian attitudes towards bats. 
Regarding the words chosen for each treatment condition, the word that participants felt 
fitted their opinion about bats the best after watching each of the films showed that the 
intention to emphasise either intelligence or usefulness was successful. In the intelligence 
condition, the word chosen most often was “intelligent” and in the usefulness condition the 
word chosen most often was “useful”. These differences were statistically significant. 
Interestingly, in the control video the word selected most often was “cute,” which could be 
due to the fact that there was no narration over the visuals of bat natural history footage.  
This would perhaps draw the viewers’ attention to the aesthetic nature of the bats without 
the distracting demand of listening to the narration. 
Surprisingly, participants in the control video also had a higher opinion of bats than the 
other groups, with 70% of people agreeing with the statement “I somewhat like bats” or “I 
like bats a lot” after viewing the control video. The majority of those in the control video 
both liked bats and thought that bats were cute. Furthermore, in every treatment group, 
people who reported liking bats “somewhat,” and liking bats “a lot” were in each case 
significantly more likely to have chosen the word “cute” to describe bats over any other 
word, with “intelligent” the second most common choice. Those selecting “cute” were also 
significantly more likely to be willing to volunteer, followed by those who chose 
“intelligent.” This word-choice effect was irrespective of video condition.  As described in 
the introduction, people usually have positive attitudes towards animals that are seen as 
aesthetically pleasing (Woods, 2000). Whilst the majority of bats portrayed in the media 
are snarling and ugly, our bats are small and fluffy, with no extra sensory features on their 
faces that some would consider alien and unattractive. These results suggest that 
emphasising the aesthetic features of New Zealand native bats could increase positive 
attitudes from the public. 
Another result revealed that participants overall found the control video (which lacked the 
critical narration) to be significantly less interesting than the other two films, but this did 




Hypothesis two, that people who like bats would be more likely to volunteer and donate 
was partially supported. Liking bats was linked with willingness to volunteer, but not 
willingness to donate. There was no significant link between liking bats and being willing 
to donate. Of those who reported disliking bats somewhat, forty percent of these 
participants were still willing to donate to bat conservation. One possible explanation for 
this finding is that, although these individuals did not like bats for some reason (e.g., did 
not see them as cute, or failed to appreciate them as smart or emotional creatures they 
might form a bond with) they still appreciated them as valuable for other reasons (e.g., 
preserving biodiversity, utility to humans or a sense of moral obligation to keep New 
Zealand native species alive). Serpell (2004) has argued that a person can dislike an animal 
yet still appreciate its utility or its biodiversity value. Thus, by seeing an animal as 
valuable to humans, people may attribute a value to that species, and hence still be willing 
to donate. 
Regarding willingness to donate to bat conservation, whether people liked bats was a much 
weaker factor than whether they found the film interesting. There was a strong correlation 
between whether people found the film interesting and whether they would donate. The 
link between people finding a video to be interesting (and creative) and whether or not 
they are willing to pay for a product has been found by other marketing studies (e.g., 
Reinartz & Saffert, 2013). Given the significant correlation between these factors in the 
present study, it seems that making films interesting is also an important factor in 
conservation campaigns. 
While willingness to donate was seemingly unaffected by people’s affection towards bats, 
willingness to volunteer was highly correlated with this variable. No one who reported 
even somewhat disliking bats was willing to volunteer. Presumably, people who can 
empathise with bats (feeling empathy from the films was highly correlated with liking 
bats) and feel an overall affinity to them would want to get up close to the bats and 
experience them first-hand. They may be more likely to want to touch them, and feel as 
though they are personally helping individual animals. In the videos, people were shown 
holding bats. Someone who finds bats unlikeable would probably not want to be in such 
direct contact with bats, which may be assumed is part of volunteering. By contrast, those 
who felt affection towards bats after watching the film were probably more inclined to 




The third hypothesis, that more women than men would exhibit negative attitudes towards 
bats for all film conditions, was developed from previous studies indicating females tend 
to dislike wild and unpredictable animals (Kellert and Berry 1987; Surinova, 1971), as 
well as survey data showing that in general, women like bats less than do men (Prokop et 
al., 2009). These data were indeed supported by the present study. Across the video 
treatment conditions, women were significantly less likely to report liking bats than men. 
Most women reported being indifferent towards bats, whereas the majority of men 
reported liking bats. Similarly, Bjerke and Østdahl (2004) found that men were more likely 
to express positive opinions of less popular animals such as snails, rats and bats while 
women prefer traditionally “cute” animals (e.g., dogs and birds). 
However, there was no significant sex difference in willingness to donate to bat 
conservation, nor the amount donated. Men and women in the present study were also 
equally willing to volunteer for this cause, although female participants were significantly 
more willing to volunteer a greater number of hours. Given that earlier work, for example 
that of Knight et al. (2004), has revealed that women form emotional bonds with animals 
more readily than do males, and are more likely to “spontaneously empathise” with 
animals, the female motivation to volunteer for a more extensive duration may come from 
a desire to develop emotional bonds with the bats. It has been found that women are more 
likely to act on an animal’s behalf than men (Herzog, 1999). 
The majority of participants who described bats as being “intelligent” or “useful” were 
males, whereas females represented the majority of those who used terms such as “cute”, 
“scary” and “gross”. When it came to altering the participants’ attitudes, women were 
significantly more likely than men to state that their opinions were changed positively by 
the films. This could be explained by the findings of Kellert and Berry (1987), who argued 
that women generally know less about wildlife; therefore, educating women about bats 
may have led them to correct pre-existing myths about these animals. Similarly, Prokop 
and his colleagues found that females had less knowledge of bats, and that educating 
participants about bat biology in general leads to positive attitude change towards these 
often maligned species (Prokop at el., 2009).  
Hypothesis four predicted that women would be more likely to report positive attitudes 
towards bats after watching the intelligence video, whereas hypothesis five predicted that 




These hypotheses were supported in the present study. Male participants were more likely 
to report liking bats after watching the ‘usefulness’ video. These results are consistent with 
a body of findings by Kellert and Berry (1987), Knight et al. (2004) and Pomerantz (1977), 
which reveals that men are more likely to have a utilitarian attitude towards animals and to 
value them more for their functionality than for their aesthetic or anthropomorphic 
attributes. Women, by contrast, were more likely to volunteer after watching the 
intelligence film. As previously discussed, it has been found that women are more likely to 
dislike wild animals (Kellert and Berry, 1987). Perhaps from understanding that bats are 
more human-like than they may have anticipated, female viewers were better able to see a 
potential to develop emotional bonds with these creatures, which females do more readily 
with animals than males in general (Kellert and Berry, 1987). Women’s stronger belief in 
“animal minds” also may explain why they might want to spend more time with bats, as 
they may think that bats could have the ability to form reciprocal emotional connections 
with humans (Knight et al., 2004). 
The sixth hypothesis predicted that older participants would be more likely to report liking 
bats and being willing to donate and volunteer after watching the usefulness film, and 
hypothesis seven predicted that older participants would be less willing to contribute to bat 
conservation overall. In fact, there was no significant age difference in willingness to 
donate, the amount donated, volunteering or number of hours. There was also no effect of 
age when it came to opinions about bats. However, the statement chosen most often by 
those aged 18-30 was “I feel neutral about bats,” whereas those aged 31-68 years most 
often said they liked bats.  
Kellert and Berry (1987) argued that any age-related differences in attitudes towards 
animals were likely due to a cohort effect rather than to a change over time in individual 
opinion. As their study was conducted in America several decades ago, however, it could 
be that older people in New Zealand today are more likely to appreciate nature, having 
grown up with our “clean, green” mentality (Besio et al., 2008). It could also be that the 
younger generation in New Zealand is generally less interested in nature and the outdoors 
due to advancements in technology, such as the Internet and smart phones. This could 
explain why the youngest age group in the study (18 to 22 year olds) represented the only 




9.1 Additional findings  
For the usefulness film, people who earned greater than $15,000 per annum were 
significantly more likely to like bats, whereas those who earned less than or equal to this 
amount were more indifferent towards the species. This result could be because people 
paying taxes, some of which goes towards conservation, are more likely to value an animal 
that has a proven benefit to humans. Conserving the animal would seem like less of a 
“luxury” if there is a benefit to human interests to keep them around. However, with regard 
to income, since many of the participants were students not currently earning a salary but 
may have come from families of a higher socioeconomic status, they may have come into 
the study with values related to a higher income bracket. Further research is needed to 
examine the relationship between income and attitude towards bats. 
 
9.2 Limitations 
Although participants were randomly assigned to the experimental and control groups, 
there were nevertheless slight demographic differences among the groups (i.e., in regard to 
age, gender, and income). Some differences of this nature would be expected, despite 
random assignment, because of the relatively small size of the groups.  It is possible that 
the results reported in this thesis may have been influenced by these demographic 
differences among the groups. 
 
The fact that random sampling was employed means that the sample was as representative 
as it could be. However, due to time and resource constraints, the subgroups (usefulness, 
intelligence, control video and control survey treatment groups within the present sample 
were relatively small (N = 30). Although a statistical consultant had confirmed that they 
were big enough to achieve statistical power, this still may have meant that any outliers 
had more of a significant influence than they would in a larger sample. Therefore, the 
current research should be regarded as an exploratory and preliminary study.  Nevertheless 
many of the results were statistically significant and merit further testing. 
 
In regard to the surprising finding that many people who did not like bats were nonetheless 
willing to donate to their conservation, it is possible that participants were subject to a 




makes them look generous in the eyes of the investigator, whereas, in reality, they may not 
feel compelled to contribute financially to this environmental cause. This bias was 
mitigated to some extent by offering participants anonymity: the consent form was entirely 
separate from the survey, so there was no way for individuals to be identified by their 
answers. In addition, the participants completed the survey Document privately and out of 
view of the investigator. Still, in spite of steps taken to minimise social desirability bias, it 
still may have played some role in the results obtained.  
Furthermore, it is important to point out that the present design assessed only hypothetical 
donations. It is unclear whether or not people would be as willing to part with their own 
money in reality as they have indicated they would in the present survey.  
Another limitation is that many of the participants were university students, and therefore 
may not represent the views of the general population in New Zealand. For example, 
previous studies uncovered a positive correlation between education level and feeling of 
empathy towards animals, with more highly educated individuals having a greater liking 
for animals (Kellert, 1984). This could explain why attitudes towards bats in this study 
were generally positive. Further work in this area could attempt to establish whether 
people across the country with varying levels of education also have generally positive 
attitudes towards bats.  
 
9.3 Conclusion 
Research in the field of bat conservation has emphasised the importance of the public’s 
role in bat conservation, since support from the general population will be one of the most 
effective ways to halt the decline of bats worldwide (e.g. Barnes, 2013; Morton, 1992; 
Barlow et al., 2015) 
The present study serves as an indication of what the public values in bats. To get people 
to like bats, their physical attributes (i.e., “cuteness”) should be emphasised most, followed 
by factors relating to their intelligence and similarity to humans. By contrast, to get more 
people to donate and volunteer, their utility to humans and the environment should be 
emphasised over other characteristics. These psychological determinants underlying 
“battitude” could work in tandem to gain maximum effectiveness for bat conservation. The 




groups or fundraising campaigns.  Many such initiatives are only in the early phases and 
could benefit from this information. Based on the results from the current study, it is 
advisable that these groups utilise video as their medium for spreading their conservation 
messages. The importance of making such videos interesting was evidenced by the strong 
correlation between participants finding the videos interesting, and feeling inspired to 
donate in the present study. 
People’s knowledge of species can affect attitudes (Serpell, 2004), so we need effective 
communication techniques to broadcast information to the public in a way that endears 
them to vulnerable species. Key factors (such as the animal’s utility, appearance, and 
behaviours) are important attitude modifiers (Serpell, 2004) that, as the present study has 
shown, help shift attitudes positively towards bats. In a similar vein, Woods (2000) 
proposed that research on people’s perceptions of animal features can be used in 
conservation marketing campaigns. 
The findings relating to gender corroborate previous research in this area, suggesting there 
are indeed sex differences in how males and females interpret the same animal-related 
information. Whether these differences are biologically inherent or the result of 
engendered socialisation, they reinforce the idea that cultivating knowledge and 
appreciation of wild species is particularly important when communicating with a female 
audience, whereas encouraging males to be more empathetic towards wildlife is an 
important strategy for conservation management and policy (Kellert & Berry, 1987). 
The present findings should hopefully assist in further appeals to the public for donations, 
for volunteering efforts, and for generating positive attitudes towards both bats and the 
necessary conservation measures to keep populations viable. With greater manpower and 
funding from the public for bat conservation, the decline in numbers of both the short-
tailed and long-tailed bat may cease, and in some cases, may even reverse as conditions 
become more suitable for their long-term survival. Involving the public in these efforts, 
alongside dedicated scientists and policy-makers, means that bats may continue to hold a 





10. Link between creative and academic components: how 
making a film about bats informed my research 
 
Awareness of issues facing bat conservation in New Zealand and worldwide. 
Making a film about bat conservation in New Zealand (for the creative component of the 
thesis) required extensive background research about the biology, ecology and threats to 
native bats. Having a scientifically informed understanding of these core issues was 
especially pertinent for my film, since I chose to categorize the film on the basis of three 
major problems currently facing New Zealand bat conservation efforts (and their proposed 
solutions): introduced mammalian predators, habitat loss, and public ignorance or negative 
opinions of bats.  
Like the majority of New Zealanders, prior to making the film and conducting my 
research, I had only a superficial awareness of these issues. It soon became apparent to me 
that the biggest challenge in bat conservation was a financial one: there is a general lack of 
funding for these species’ preservation. Through my discussions with every major bat 
conservationist and researcher in the country, I learned that the unfavourable situation for 
bats could be ameliorated if only there was more money available to implement predator-
control operations, forest restoration, bat translocations or public awareness programs, any 
of which would aid bat survival dramatically. After one researcher discovered a previously 
unknown population of long-tailed bats in a part of the country where they were thought to 
be extinct, she notified the only organisation that could establish protective measures for 
these fragile groups. In response, the organisation informed her that nothing could be done 
this year, as there is not enough funding or manpower to carry out the necessary 
monitoring and pest control required for new bat colonies. In my opinion, this is a sorry 
state of affairs for our only indigenous land mammals, particularly ones that are so 
vulnerable to human-introduced predators.  
After speaking with many bat outreach officers, as well as passionate community members 
who are actively trying to find and protect bat populations, it became evident to me that a 
likely solution to the shortage of funding would be to set up a program that aimed to 
enhance New Zealanders’ appreciation of bats. One researcher I met whilst filming in 




gather enough funding to carry out the first ever international translocation of bats. His 
team plans to translocate lesser short-tailed bats to the newly pest-free Motutapo and 
Rangitoto Islands in an attempt to aid the recovery of this rare species. However, even for 
something so promising and important to conservation efforts, this person was struggling 
to obtain sufficient financial support for the project, and has instead resorted to launching a 
Kickstarter campaign to raise money for this cause. However, these grassroots efforts rely 
on the public caring enough for our bat species to donate in the first place.  
Without having met researchers and others in the field to film and interview about native 
bats, I would not have been as aware of the daunting problems facing bat conservationists, 
nor their recommended solutions. This is how I came to realise that in order to save these 
important species, a large-scale change in opinion was needed. Ideally, this change would 
then entice people to donate or participate in bat conservation. This is where the idea for 
my research project came from.  
 
Learning about bats up close 
Exposure to bats in the process of filmmaking helped me not only to learn about them, but 
to care a great deal about them. My observations and interactions with these animals 
motivated me to become well-versed about unique aspects of their behaviour and ecology 
that could be emphasised to make the public care about them. 
As described in the literature review in Chapter 4, increased contact with bats can make 
people have a more positive opinion towards them. Through my own first-hand 
experiences, I became very passionate about bat conservation after spending time around 
them; getting the chance to observe them both in the wild and up close, including the 
chance to physically hold them. I learnt a great deal about the animals from talking to bat 
scientists and listening to these experts give public lectures on many occasions. I also 
became aware of the astonishing range of vocalisations that bats make (very noisy in their 
roost, indignant squeaking when caught, and silence, to human ears anyway, as they glide 
through the bush catching insects). This piqued my imagination and led me to want find 
out more about their cognitive capabilities. 
Unfortunately, scientific research on the cognitive skills of bats is limited. Yet 




bats are far more intelligent than the public tends to believe. Many people I talked to 
thought bats were very simple and stupid creatures, like “flying rats.” However most of the 
bat researchers I interviewed believe that bats are incredibly complex social creatures that 
are actively thinking. When I asked him if he thought bats were intelligent creatures, Stuart 
Parsons, one of the world’s foremost bat experts, responded:  
“You can see it in their eyes, you can see them thinking and trying to work out 
ways of outsmarting you. I think short-tailed bats are quite cunning; I think they’re 
quite intelligent. Some of the research we want to do is to look at social learning in 
short tails, about how they can transfer information from individual to individual. 
Long-tail bats... I think they’re highly social animals and that’s a known important 
aspect of what we would call intelligence, is being social. So I do think they are 
pretty smart animals.” 
These researchers were enamoured with the bats that they spent so much time with, and 
their perception that bats were intelligent and social creatures certainly influenced their 
positive feelings towards them. This, too, contributed to the present research project, as it 
seemed that emphasising the intelligent and social, human-like characteristics of bats could 
improve the public’s opinion of them. 
In addition, being in the field in Pureora allowed me to see in person the rare Dactylanthus 
plant that short-tailed bats pollinate, and also while in Auckland, to observe long-tailed 
bats catching mosquitoes by the Waitakere golf course. This made me aware that, for 
people who are unconvinced that bats are anything other than flying automatons (such as a 
very pragmatic friend of mine, who asked me, “But why should taxpayer money go 
towards saving them, are they valuable in any way?”), there is another compelling reason 
to keep them around: their cost-effective utility to the environment and as a form of pest 
control. The literature backed this utilitarian emphasis as being a complementary approach 
to appealing to people’s anthropomorphic tendencies (see Chapters 4 and 5 for more 
details). 
 
Using the literature to make bats appealing in the film 
Before I started editing my 25-minute documentary, Battling Extinction, I had completed 




confirmed as effective in persuading pro-conservation attitudes to try and endear the 
audience to bats. I endeavoured to include information about both bat intelligence and 
usefulness to humans. Aesthetically, the choices I made centred on what images of bats to 
include. To invoke empathy and anthropomorphism, for instance, I decided to show bats as 
gentle, playful or cute, and I directed the musician to pair appropriate music with these 
images (for example, flute sounds sometimes accompanied a bat flying to indicate 
gentleness, whilst also emphasising the animal’s delicate size by mirroring their staccato 
movements). Therefore, by including key information in my film about bats’ utility, 
intelligence, and physical features, I was able to tap directly into factors known to 
influence people’s attitudes towards animals. 
This appears to have had the desired effect on the audience. “Awww…” was heard at 
certain pivotal moments in the film, for instance, and there was laughter at scenes of bats 
bumbling along or squeaking in their bags as they waited to be tagged. Acquaintances and 
friends of mine who had previously shown indifference to bats, or even an outright dislike 
(due to cultural myths such as bats getting tangled in your hair, or stemming from a 
perception that they are rodent-like or “creepy”), as well as complete strangers, came up to 
me after viewing the film to let me know how cute they thought the bats were and how, in 
some cases, their opinion had changed after watching the film. 
 
Making the film provided the resources I needed to do the research 
Throughout my work on this project, I became well acquainted with the majority of bat 
biologists from all over the country. My work involved staying with them whilst filming in 
Pureora and the Eglinton Valley as well as visits to Auckland and the Catlins, and Pelorus 
Sound to attend the 4th New Zealand Bat Conference. In addition to interviewing them to 
help me to formulate the directions of this thesis, these bat professionals were invaluable 
resources when I needed to fact check or ask for an opinion on a paper they had published. 
Finally, all footage from the films used in the research videos was taken directly from my 
25- minute film, which was the focus of my creative component for this thesis. This was 
either filmed by myself or incorporated from the film Ghosts of Gondwana (2001) with 
permission from Natural History New Zealand. The technical skills that I acquired in 
editing and mixing from making the creative component served me very well in 




With relative ease, I was able to put together a story overlain with music and to make the 
imagery fit two different sets of testable narration (one which emphasised bat intelligence 
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Appendix 2. Participant survey, taken after watching the film 
emphasising bat usefulness, the film emphasising bat intelligence 




































All over the country people are fighting to save the little known New Zealand native bats. 
 
The two species we have, the short tailed bat and the long tailed bat face extinction in the 
next 40 years.  
 
They have reduced in numbers to such an extent that they are now just holding on in tiny 
pockets. 
 
Their decline has been hastened by introduced predators and habitat loss. 
 




Bats can echolocate, which allows them to know where they are even in complete 
darkness. This ability is being studied to improve navigational aids for the blind, and to 
improve manmade radar systems. 
 
With bats all living together in one area, they play vital roles in that ecosystem. 
 
They are important pollinators of rare NZ forest plants, such as the woodrose and the 
forest lily, which rely on their services to survive. 
 






With their acrobatic flying ability, bats are very good at catching insects, and can catch 
thousands of flies and mosquitoes in a night. 
 
Ending 
Without the help of scientists and the public, these animals will go extinct. 
 






























All over the country people are fighting to save the little known New Zealand native bats. 
 
The two species we have, the short tailed bat and the long tailed bat face extinction in the 
next 40 years.  
 
They have reduced in numbers to such an extent that they are now just holding on in tiny 
pockets. 
 
Their decline has been hastened by introduced predators and habitat loss. 
 




Bats socialise in tight knit groups that they stay loyal to.  
 
They have strong maternal instincts, and research suggests they also make friends that they 
associate with year after year. 
 
They are very social animals, and often go and find food together at night time in the 
forest. 
 
And on the wing, they are likely to be able to make social calls to one another to 





This wide vocal range from within human hearing for social calls, to the ultrasonic when 
navigating means that they can communicate complex information to one another. One 




Without the help of scientists and the public, these animals will go extinct. 
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Appendix four: Film acknowledgements 
 
All music was created by Chris Geddes, and all narration was by Dean Alan Jones.  
All talent was interviewed by me (Sarah Cull-Luketina), and all footage was filmed by me 
bar the following exceptions where footage, animation or photos were all obtained and 
used with permission: 
2.07-2.20 Animation created by Kahurangi Douglas, with some temporal modifications by 
me. 
2.27-2.37 Shots of bats in the roost from Natural History New Zealand (NHNZ) Archive, 
from the film Ghosts of Gondwana, used with permission. 
2.38-2.46 Shots of possum and stoat used with permission from the NHNZ archive of the 
film Invaders in Paradise. 
2.46-2.49 Rat footage shot by Elanor Gale. 
3.03-3.11 Footage from night vision camera set up by Cory Toth 
3.18-3.24 Footage from night vision camera set up by Cory Toth 
3.25-3.30 Shots of bats feeding on dactylanthus from Natural History New Zealand 
(NHNZ) Archive, from the film Ghosts of Gondwana, used with permission. 
3.30-3.32 Rat footage shot by Elanor Gale. 
3.35-3.37 Rat footage shot by Elanor Gale. 
3.37-3.41 Rat footage from Elanor Gale spliced by me into footage of a bat filmed by me. 
3.46-3.50 Rat footage shot by Elanor Gale. 
4.14-4.19 Animation by Kahurangi Douglas 
4.23-4.29 Dead short-tailed bat photos taken by Gillian Dennis. 
8.30-8.37 Footage from Natural History New Zealand (NHNZ) Archive, from the film 
Ghosts of Gondwana, used with permission. 
9.20-9.31 Animation made by me and Kahurangi Douglas. Kahu made the map and the 
trees and I animated the bats flying from tree to tree. 
9.40-9.46 footage of native tree felling taken from NHNZ Archive, with permission, from 
Invaders in Paradise. 
10.55-11.03 Footage from night vision camera set up by Cory Toth 
11.25-11.27 Footage from night vision camera set up by Cory Toth 
11.48-11.52 Footage from night vision camera set up by Cory Toth 




13.25-13.33 Footage from Natural History New Zealand (NHNZ) Archive, from the film 
Ghosts of Gondwana, used with permission. 
13.34-13.36 Animation by Kahurangi Douglas 
13.56-13.58 Footage of baby bat feeding by Deborah Searchfield. 
14.30-14.38 Greater STB photo by Don Merton, used with permission from DOC. 
14.39-14.50 Footage from Natural History New Zealand (NHNZ) Archive, from the film 
Ghosts of Gondwana, used with permission. 
15.30-15.36 Footage from The Devil Bat 1940 under a copyright free creative commons 
licence. 
15.37-15.44 Footage from Dracula 1931 under a copyright free creative commons licence. 
15.48-15.53 Photo used under a creative commons licence. 
16.26-16.28 Footage shot with direction from me by Braydon Maloney, who was my 
logistical assistant in Fiordland. 
21.15-21.25 Animation by Kahurangi Douglas, with temporal editing by me. 
23.01-23.06 Footage filmed by Larissa Wallin, used with permission. 
23.06-23.18 Footage filmed by Rodney August, used with permission. 
 
